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FLUXES IN THE JEWELRY FACTORY 


SoME REMARKS ON THE 


By C. M. 

The fact that the precious metals do not oxidize at high 
temperatures has meant that compari atively little interest 
is taken in the fluxes that are used in melting them. None 
the the flux is important, as every melter knows, 
and many an expensive mistake has followed a ‘little ig- 
norance. I*luxes are employed to serve several purposes 

to separate metal from its ore by liquifying the rocky 
material, to refine metal, to exclude oxygen, to introduce 
oxygen, to reduce oxides. In fact, the word flux has 
come to cover almost anything that may be put in a 
crucible with molten metal. 

In the average jewelry factory the following processes 
are pretty apt to be carried out: removing the last bit of 
impurity from fine gold; preparing alloys and solders of 
various fineness; melting gold and silver scrap into but- 
tons and bars; reducing silver chloride to metallic sil 
ver; collecting the metal in polishings into buttons; 
melting platinum in the form of scrap, filings, and black. 


less, 


CHOICE OF FLUX 

The choice of flux, naturally, differs with the nature 
of the process. Thus, let us consider two common cases ; 
first, the preparation of some 14-k gold from new fine 
gold, silver, and copper, free from impurities. Our pur- 
pose here is to keep oxygen out of the melt, because if any 
of the silver and copper oxidizes the quality of the gold 
will be raised unduly, and will probably be brittle because 
of included oxides. Further, if any oxides do form, we 
want them be reduced back to metal again at once. 
Therefore we shall cover the metal with a thin layer of 
clean powdered charcoal. This layer excludes air, and 
when the mixture is stirred the charcoal tends to reduce 
to metal whatever oxides it comes in contact with. 

For the second case, suppose we wish to purify and 
melt into a fine gold button some of the powder precipi- 
tated from solution. Here, instead of excluding oxygen, 
wish to introduce it, that it may burn up any base 
metal present and raise the quality of the gold as much 
Therefore we drop small amounts of salt- 
into the molten metal. This gives off quantities of 
oxygen when heated, and base materials burn to oxides. 
And, since it is desirable to get these oxides out of the 
neighborhood of the gold promptly, we cover the sur- 
face of the metal with a thin layer of borax, in which 


we 


as possible 
petre 


the oxides dissolve as they form. The liberated oxygen 
stirs up the metal, and the borax prevents its sticking 
to the sides of the crucible. 
CRUCIBLES ; 
Likewise, different crucibles are used for different 


purposes. A graphite crucible, after the manner of all 


*Consulting Chemist, Jewelers’ Technical Advice Co., New York, 
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stuff containing carbon, helps to reduce oxides, and 
therefore is used when karat gold is being melted. But 


it is not used when gold is being purified by saltpetre, 
for two first, the graphite tends defeat the 
purpose of the saltpetre by preventing the formation of 
oxides, and second, the saltpetre will eat the crucible 
Therefore use a sand crucible with saltpetre. 

It is the custom to place copper in the bottom of the 
crucible, then silver, then gold on top, when making 
karat gold. This plan serves to protect the most oxid- 
izable metal by covering it up, while the stable gold is 


reasons: 


nearest the surface. At the same time this arrangement 
tends to bring about a certain amount of mixing—as 
the heavy gold melts it sinks, and the lighter copper 
rises through the mass. This is rarely sufficient mixing, 
however; it is necessary to stir the melt with a hot iron 
or graphite rod, or a wooden stick, carefully but thor- 
oughly. The common plan of doing without any sti 


ring, and then cutting up the metal and remelting it a 
time or two, is extravagant of heat and time, and usual 
ly is no more efficient. 


CLASSES OF FLIIXES 


Fluxes may be divided into four classes: (1) thos 
that introduce oxvgen, such as potassium nitrate and 
sodium nitrate, (familiarly called saltpetre, nitre, and 
Chili saltpetre) and are used for refining. The redux 
ing agents (2) are those that remove oxygen: by redu 
ing oxides that are already there. To this belong the 
many carbonaceous and = organic materials—charcoal 
sugar, soda ash (dry sodium carbonate ) argol, pearlash 
(dry potassium carbonate), potassium ‘cyanide, resin, 
and soon. (3) Those which neither add nor take away 
oxygen, but which form a coating that excludes it: borax 
and boric acid are the commonest of these, and they 
further dissolve and flux off whatever oxides may be 
present. Then (4) come the chlorides, used as tough 
eners for slightly brittle gold; ammonium chloride, met 
curic chloride, and cupric cloride are the most popular 
ones. There are other fluxes, but these are the commo: 
ones. 

BORAX. 
Borax is perhaps the most popular of fluxes. If a 


crucible is rubbed well inside with borax, the metal will 
not adhere to it. It is largely used in solderiny. Its 
value, has been said, twofold—it forms an air-ex 
cluding film, and can dissolve and flux off whatever 
oxides are present. It does not eat into the crucible, 
and it does not give off fumes. Ordinary borax, the 


kind used in household work, is full of water of crvstal 
lization, and when it is heated this water es: with 
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much spitting and swelling. Calcined borax, or borax 
glass, is the ordinary borax with all the water cooked 
out; it costs more per pound, of course, but it obviously 
is cheaper to use, and much more convenient. Boric 
actd is used much as borax is; it is common to coat 
metal with a paste of boric acid when it is to be an- 
nealed. The boric acid merely keeps oxygen away from 
the hot surface. 
AMMONIUM CHLORIDE 

\nother popular flux, largely used when preparing 
karat gold, or remelting karat gold scrap, is a mixture 
of equal parts charcoal and ammonium chloride. The 
charcoal, as always, is the reducing agent; the ammon- 
ium chloride decomposes when hot into ammonia and 
hvdrochloric acid gas, which come off in dense white 
fumes; these keep air away, stir up the melt, and at 
the same time the chlorine unites with any small im- 
purities to form volatile chlorides. This mixture is 
therefore useful when the material is suspected of con- 
taining small amounts of dirt. Ordinarily scrap metal 
from the benches, even when carefully picked over and 
freed from iron with a magnet, carries impurities, and 
if melted without the chloride such scrap is apt to yield 
a brittle bar Accordingly the chloride is referred to as 
a toughener. Only a small amount of it should be used, 
and it need not be used at all when perfectly pure metals 
are being melted, as in the first case described. 


FINE GOLD 

It is the custom when refining gold chemically to pre- 
cipitate gold in the form of a brown powder from the 
aqua regia solution, using copperas (iron sulphate) as 
a precipitant. The aqua regia solution is apt to con- 
tain in addition to dissolved gold, a considerable amount 
of dissolved copper and other base metals, and occas 
ionally a little lead. Sometimes there is a bit of silver 
chloride suspended in the solution. Naturally the brown 
powder of gold when it forms is not clean; it is wet 
with copper salts, is mixed with silver chloride and lead 
sulphate, and contains a good deal of iron from the 


coppera If this powder is melted up without thor 
ouch cleaning, the button of “fine” gold will be far from 
pure. It is plain that the easiest way is to clean the 
powder hefore melting tt Therefore the powder is 


washed well with hot water and hydro-chloridie acid to 
remove the iron and copper salts; if silver chloride is 
suspected it is rinsed thoroughly and then boiled in a 
solution of photographer’s hypo; if lead sulphate is sus 
pected the powder is boiled in strong caustic, and a 
little fluorspar is placed in the crucible when it is melted. 

If, after melting, the gold is still impure and shows 
brittleness or blisters, and must be remelted, various 
purifiers may he used. A second treatment with salt- 
petre, or the ammonium chloride or mercuric chloride 
mentioned, usually follows. In a recent article in THE 
Mertat. INpustry* Mr. Coleman, of the United States 
Mint of Philadelphia, tells of refining brittle gold of 
about 999 fineness by means of dry cupric chloride in 
the proportion of ™%-ounce to 1,000 ounces of metal. 
Fumes are given off by all of these treatments, the 
fumes from mercuric chloride being particularly poison- 
ous. 

POLISHINGS 

When precious metals are mixed with a good deal of 
dirt, as is the case when polishings are to be run down, 
the quantity of flux must be larger. In addition to pre- 
venting oxides, the flux must also liquify the mass so 
that the metals can go to the bottom in a button. Fol- 
lowing are two mixtures in common use; 


~ *March, 1916, “Blistering of Gold Alloys.” a 


INDUSTRY. Vol. 14. No. 5. 
























yO rr .... 1 pound 
BN BE oc wnkadaseesagvens 1 pound 
OS NE: ivcesssdvesses YZ pound 
oS Peer re 1/5 pound 





. 

















A GOLDEN KEY MADE FROM A CASTING. } 





Another, to be mixed generously with polishings : 
SOGR BOR .20s0 apa ee .... 1 pound 
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PE MED. « oscenseanes 4 ounces 
rrr rrr TT rT 2 ounces 
PRE Seccnaeeaweneaes 1 ounce 


Sometimes these mixtures boil over and cause trouble. 
A bit of saltpetre in the first one will frequently stop 
that. A common thing is to add table salt to a pot that 
boils over—salt that has been ground up in a mortar to 
break the crystals and prevent their scattering when 
heated. 

When polishings contain much platinum they are hard 
to run down. The molten gold and base metals serve to 
dissolve the platinum, so that it becomes liquid much 
below the melting point.of the pure metal; but if the 
proportion of platinum is high it is necessary to add lead, 
or litharge, to collect the platinum particles. 


OTHER FLUXES 

Both soda ash and fluorspar liquify sand, and so are 
useful when it is desirable to get gold out of sandy mate- 
rial. At the same time they eat into sand crucibles. 
Potassium cyanide, like soda ash, is a reducing agent 
and fluxes sand; it melts at a low temperature and so is 
used when a low-melting alloy is being prepared, such 
as solders containing cadmium. The objections to potas- 
sium cyanide are its cost, its habit of eating the crucible, 
and the fact that the fumes it gives off are highly pois- 
onous. 

A mixture of three parts sodium carbonate (soda 
ash) to four parts potassium carbonate (pearlash) melts 
at a lower temperature than either salt alone, and is a 
useful flux when a quick fusion is wanted. 

SILVER 

Silver is able to absorb large quantities of air when 
it is hot. On cooling this air is expelled, and the metal 
spits, spurts and sprouts into curious shapes, and is 
very troublesome at times. One way to prevent this is 
to keep the molten metal well covered with flux so that 
the air cannot get in; do not pour until the metal is as 
cool as will flow, and pour quickly. Fluxes used are 
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borax and charcoal, or sugar. 
silver. 

When silver chloride is to be reduced to metallic sil- 
ver it must first be thoroughly cleaned, the same as the 
fine gold powder above. Much hot water will wash out 
lead chloride; if the material has a greenish cast from 
the presence of copper compounds, wash it with dilute 
hot nitric acid, and rinse well. When dry it is mixed 
and melted with an equal quantity of pearlash; borax 
and soda ash also serve this purpose, and some of the 
refiners sell prepared fluxes based on soda ash, borax, 
and argol. 


Never use any cloride on 


PLATINUM 

Since platinum does not oxidize in the least even at 
its high melting point a flux is not used in melting it 
Only pure metal should ever be melted; impure metal 
should be chemically refined first. Small amounts 
impurities, such as gold, platinum solder, and_ silver 
chloride, can be burned out by repeated meltings in the 
oxy-gas flame, but this is poor economy—the best prac 
tice is to melt only clean metal. Very rarely does a 
jeweler prepare an alloy of platinum; when he does, it 
is the platinum-iridum alloy, and it also needs no flux. 

Platinum black and platinum sponge, the finely divided 
platinum secured by certain processes of refining, are 
also melted without flux as a general thing. Some work 
ers, it is true, sprinkle a layer of borax over them, simply 
for the purpose of keeping the light particles from flying 
away under the flame, and when a*melter becomes more 
skillful he is apt to discard even that. 

Saltpetre must not be added to any platinum-bearing 
material, as it will oxidize it fairly readily at high tem 
peratures. Accordingly, saltpetre is omitted from the 
treatment of polishings containing platinum. Carbon is 
another substance that should not be permitted to come 
in contact with hot platinum, from a graphite crucible, 
from charcoal, from reducing agents, or from a reduc 
ing flame, etc., as it is apt to change the metal into brittle 
platinum carbide. . 


of 


REFINED COPPER PRODUCTION OF THE UNITED STATES FOR THE YEARS 1913, 1914 and 1915 


The United States Geological Survey has issued a 
final report of refined copper production. 

The total production of new refined copper in 1915 
was 1,634,000,000 pounds, an increase of 100,000,000 
pounds from the output in 1914. 


The production of electrolytic, Lake, casting, and pig 
copper from primary sources and the production of sec 
ondary copper, tabulated from reports of the regula 
refining plants in 1913, 1914 and 1915, is shown in the 
following table: 


PRODUCTION OF PRIMARY AND SECONDARY COPPER BY THE REGULAR KEFINING PLANTs IN 1913, 1914 AND 1915, In PouNpb 
1913. 1914. 1915. 
ae er en = 7 f ™ _— \ , 
Domestic. Foreign. Domestic. loreign. Domestic. Foreign 
Primary : 
Electrolytic. ...cicecssscre. LEZ Gs 378,243,869 991 573,073 323,358,205 1,114,345,342 246,498,925 
NE i a wdie al i caso 155,715,286 site ti 158,009,748 *236,757 062 
ee ee 22,606,040 21,506,325 21,555,129 
PO ones Gad earneuane 36,004,986 39,334,043 15,047,990 
Total primary ........+. +1,236,823,913 +378,243,869 + 1,210,423, 189 ¥323,358,205 +1,387,705,523 +246,498,92 
1,615,067,782 1,533,781 ,394 1 634,204,448 
Secondary : 
Eee 14,862,577 27,702,928 38,156,789 
RE <5 ban cos beenee aes 22,360,182 4,224 052 21,417,901 
Total secondary ......... 37,222,759 31,926,980 59,574,690 
yo eee 1,652,290,541 1,565,708,374 1 693,779,138 





*Some Lake copper was refined at seaboard plants and doubtless marketed under some brand other than Lake 


been excluded from the Lake copper. 


This has 


+The distribution of refined copper of domestic and foreign origin is only approximate, as an accurate separation at this stage 


of manufacture is not possible. 
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Dr. Watts, in recently addressing an assemblage of 
electroplaters, remarked: ‘*‘When information on 
such matters as these is available to those interested, 
your friends—the electro-chemists—will no longer 
spend months or even years in perfecting deposition 
trom particular electrolyte that could never be 
used in competition with present solutions on account 
of too great cost. Platers suffer no inconsiderable 
locs because of misdirected effort on the part of elec- 
tro-chemists, who, from a lack of published informa- 
tion on the relative cost of the different operations 
necessary to plating, devote much of their time avail- 
able for experiments in plating, to matters of trifling 
importance, or even entirely useless. I speak with 
some authority in this matter from sad experience.” 
Those remarks are up to the point and emphasize that 
what is needed is whole-hearted co-operation and 
wholesome criticism for that alone will bring the 
electro-plater and the electro-chemist together. 

The evolution of electro-plating solutions seem to 
have divided into three distinct cycles—the com 
plicated, the extremely simple, and the efficient. In 
the early days of the industry the construction of 
solution was very complicated and little attention was 
given to the amount of metal deposited in a given 
time, or to either anode or cathode efficiency. 

About five years ago, with the advent of rapid plat- 
ing salts, the pendulum, like sO many other cases, 
swung to the other extreme, and the simple solution, 
with a cyanide of the metal and alkali cyanide, 
or, in the case of nickel deposition, a single nickel salt 


SOoTHe 


been 


one 


solution, was considered the only way to get a fast 
deposit ; the speed mania had taken hold of the plating 
Iraternity 

At the present time the pendulum is beginning to 
approach a more rational swing. The simple solu- 
tion did not live up to its reputation, but it did one 


and that was to the later to think- 
ing. It was evident that the day of the complicated 
solution had passed—it was not efficient; the simple 
solution lacked some of the good qualities of the com- 
plicated one and now, at the present time, the electro- 
plater is entering into the third cycle and his quest 1s 
for an efficient electro-plating bath. How to obtain 
that is the at unsolved problem and in its so- 
lution the “his friends—the electro-chem- 
ists” of inestimable value, but they must have un- 
reserved from the electro-plater. They are 
“useless without the other.” 

In collecting data for this paper 250 let were 
sent to as many foreman platers, publicity given 
in two periodicals,’ yet a discouragingly small number 
of answers were received. Not that there are no un- 
solved problems, but because the electro-plater has so 
far failed to realize the importance of electro-chemical 
research work. of the answers received were 
only problems of the individual—those of trying to 
duplicate some finish or overcome some local difficulty. 

There is one way in which much assistance could be 
given the electro-plater aside from research work, and 
that is in giving him standardized electro-plating 
chemicals and general supplies. 
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*A paper presented at the Twenty-ninth General Meeting of the American 
Electrochemical Society held in Washington, D. ¢ April 27-29, 1916. 

1 Monthly Review, American Electro-Platers’ Society, January, 1916. 

Tue Metat Inpustry, December, 1915.—Monthly Review, February, 
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While standardization is needed and some very valu- 
able work is being done by the U. S. Bureau of Stand- 
ards* on electro-typing solutions, under the direction 

Dr. Blum, nothing of a definite nature can be done 
with electro-plating solutions until they are studied 
in the same manner. The construction of the solutions 
that are now being used commercially must be known 
and also the value of the metallic and chemical salts, 
and the effect of the several addition agents. 

A member of this society who is one of the fore- 
most men in his line of electro-plating, submitted the 
following problems, which illustrate those of one 
branch of the industry: 

1. To what extent is the nature of the electro-de- 
posit influenced by the physical structure of the metal- 
lic base, such as steel, copper, brass, Britannia, Ger- 
man silver, etc.? 

2. What is the best cleansing process to use on 
buffed German silver flatware, to produce 100 per 
cent. perfect plating? 

3. Ditto on steei and hollow-handle table cutlery? 

4. What is the best method of obtaining a smooth 
adherent silver deposit upon perfectly cleansed Ger- 
man silver flatware? 

(a) By placing directly in silver strike? 

(b) By use of mercury dip followed by silver strike? 

(c) Striking in nickel bath followed by silver strike? 

5. What is the best method of obtaining smooth ad- 


herent silver deposit upon steel and hollow-handle 
table cutlery? Is it best to strike the silver on di- 
rect, or place in nickel bath and strike with silver 


afterward? 

What composition of 
most efficient deposit, viz 
German - silver flatware, 

utlery 

W hat i is the highest current density that can be used 
in this bath to obtain smooth deposits at 65 degs. F. 
(18 degs. C.) and what agitation is best? 

7. What simple, rapid and convenient method 1s 
there for determining the amount of nickel and free 
acid in the nickel bath? 

8. What simple method is there for determining the 
cause of nickel solutions working dark or otherwise 
unsanitary? What is the remedy? 

9. How can the rusting of silver-plated table cut- 
lery, while in use, be prevented? 

10. What causes silverware to 
reaches the consumer ? 

Problem 1 is about the most interesting in that it 
opens up a field of thought to which very little action 
has been paid. We know of some work that has been 
done along that line which has proved beyond doubt 
that the character of the deposit is materially affected 
by the structure of the metal receiving the deposit. 
Especially is this true of steel and German silver 

In problem 7 a question is asked which the electro- 
chemist on first thought would answer by saying that 
it would be a simple matter to titrate a nickel-plating 
solution for the free acid present. We know of no 
indicator that will give a good end point in the volum- 
etric determination of the free sulphuric acid using a 
regular standard soda solution for titration. Of all 
the books upon electro-plating which give the method 
of analysis for nickel-plating solutions, Langbein alone 


silver bath will produce the 
, most smooth and rapid, upon 


hollow ware, deposit work, table 


“spot out” before it 





®* Circular No. 52, U. S, Bureau of Standards. 
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speaks for the estimation of the free sulphuric acid.* 

In the bath recommended by Mathers,°® Stuart and 
Sturdevant both boric acid and ammonium citrate are 
ised in a solution containing both nickel sulphate and 
nickel ammonium sulphate. If the bath is to be kept 
onstant in metal and free acid how shall the plater 

roceed to analyze it? 

Problem 10 not only applies to silver-plated articles 
but also to brass, copper and bronze-plated objects.° 
Much work has been done in trying to solve the “spot- 
ting out” problem but it is still with us. We have 
seen work baked out, boiled out, giving Spr dips in 
hot and cold water to remove the occluded salts, neutraliz 

ng iuiaie used, plating in cyanide of potassium instead 

f cyanide of sodium and vice versa, and, at times felt 
confident of success only to find on the following day 
the same attack of “measles” even under the protective 
‘oating of lacquer 

The pitting of nickel deposits is another problem to 
which the electro-plater has given much thought with- 
out being able to find a remedy. We disagree en- 
tirely with Mathers, Stuart and Sturdevant that pit- 
ting is caused “by the adherence of loosened insoluble 


particles of anode or other hard material.” . . 
and that “The buffing pulls these adhering particles 
away, leaving holes in the nickel.’”’ Such holes have 


never before been considered as “pitting,” and the au- 
thors fail to distinguish between a rough and a pitted 
leposit. Pitting occurs upon smooth adherent de- 
posits that color up easily on the buff, and there is no 
evidence of “holes” in the deposit. It may and very 
probably is caused by the adherence of gas bub bles, 
and, contrary to the same authors has, in a measure, 
been prevented by agitating the solution with air or 
keeping the cathode in motion. If a bath is agitated, 
however, the sludge will cause rough deposits and un- 
nickel anodes are used iron, with which nickel 
inodes are alloyed, will be deposited with the nickel. If 
a small enough current or voltage was used the efficiency 
of the bath would be greatly decreased and another ex- 
‘eption, pitting, occurs more often in baths slightly acid 
than in those which are almost neutral. 

Bennett,’ Kenny and Dugliss, in their experiments 
with nickel solutions, found that “The deposits 
ire obtained when the solution is alkaline at the sur- 
face of the cathode” and “The efficiency is dependent 


1 
i@Ss pure 


best 


upon the degree of alkalinity of the cathode film.” 
It is too bad that the subject of “pitting” was not 


thought of in those experiments, for we 


the cause would have been determined. 
that “pitting” is 
hydrogen at the 
film at the 


believe that 
It is probable 
caused by the primary deposition of 
cathode and, if there was an alkaline 
cathode, that would be prevented and the 


nickel be deposited primarily instead. In that case 
there would be no gas bubbles on the cathode and 
consequently no “pitting.” 

Other problems submitted were: 

11. How can nickel deposits be made to adhere firmly 


to tin or tinned articles? 

There is no difficulty in depositing nickel upon tin 
so that it ving stand ye but the deposit becomes 
broken it can be peeled off in strips very easily. The 
‘ondition ay true of endbane nickel-plated tinware as 
well domestic. 

12. What are the factors controlling the hardness 
or stiffness of copper deposit? It is well known that 
this is dependent upon the rate of deposit, amount of 


‘ Flectro-deposition of Metals, Langbein, 5th edition, pp. 309-310. 

5 Transactions American Electrochemical Society, 29 8 (1916). 

* See various articles in THe Metar Inpustry. 

7 Bennett: Transactions American Electrochemical Society, 25, 335 (1914) 
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free acid in the bath, temperature, impurities, etc. 
Why is the deposit hard or soft? The hardness 1s not 
essentially accompanied by either fine 
grained deposits. The problem is to get a hard de- 
posit independently of the rate of deposit and at will. 

13. A practical solution the deposition 
mium is greatly desired. Chromium deposits are less 
susceptible to the action of the air and moisture than 
nickel and therefore tarnish less easily 


Ol coarse 


for ot chro 


14. A positive rust-proof coating, black in color, for 
iron or steel, without the use of excessive heat. 
15. A dip to produce a brass coating on iron and steel 


by simple immersion, similar to a copper 

lo. Why will a= single nickel 
zebra-like black and white streaks when the work is 
given a mechanical motion during the deposition while 
it plates very satisfactory, white and smooth, when 
used as a “still” solution? 

17. A substitute for platinum chloride to produce 
the same color effect upon silver. Platinum black is 
the only durable and satisfactory color for “oxidized” 
and “French gray” finishes at the present time. 

18. Arsenious acid added to a cyanide brass solu 
brightens the deposit. It materially 
efficiency of the bath. It is well known that the pres- 
ence of arsenic in copper wire injures its conductivity 
Does it affect the deposition of copper from a_ bra 
solution in the same manner? 

19. If a cyanide copper solution is made from an 
alkali cyanide, cyanide of copper and a small amount 
of soda ash anode efficiency cannot be maintained at 
100 per cent. unless the free cyanide content is kept 
at such a pomt that a slight in the 
tent will cause blistering of the deposit. 
can be added that will corrode the anode, producing 
a compound that will be easily soluble in the free 
cyanide, and thereby keep the anode clear? Bisulphate 
of soda is recommended by Roseleur,*’ Langbein,® 
Barclay’® and Hainsworth and other writers on elec- 
tro-plating. That salt decomposes the free cyanide and 
decreases the cathode efficiency. Large amounts will 
result in only a slight film of copper being deposited. 
Watts"? recommends bi-tartrate = potassium, 
is very expensive and would increase 


dip. 


ly laaty let 
Sal SOLUTION Pradle 


tion 


also decreases the 


metal con 


What salt 


decrease 


which 
the cost of 


pro- 


duction. Miller’? advises aqua ammonia, the effect of 
which is soon lost in a hot solution. 

20. A successful cyanide ‘of zinc solution, one in 
which there would be a fairly good anode corrosion 


so that the bath could be kept uniform in metal con- 
tent. 

21. A plating rack or a covering for one that would 
not be coated with metal except at the points of con- 
tact with the articles to be electro-plated. Tons upon 
tons of metal are deposited upon racks every year 
which must be refined at a heavy expense or be sold as 
scrap metal. 

22. A 


yOosit 


satisfactory solution for the dey ion of a 
true bronze, t.e., copper and tin. IT ields'® recommends 
a double ammonium oxalate solution. In experiment 
ing with this solution Mathers found that at “first 
such a bath gives a rough copper, then a bright copper 


and gig a bronze which gradually ra comes whiter un- 
til it. is as white as tin.” 


He was unable to maintain 
pot es required for a rich uniform bronze. 

23. A brass solution from which the metal can be 
8 Galvano-plastic Manipulatior Roseleur, Fesquest t n, 1 88 
» Electro-deposition of Metals, Langbein, 5th Edition, 

u Ele tro-deposition of Metals, Barclay d Hainsworth 

Transactions Am. Electrochemical Society, 27, 141 (1915 

Tr ‘tions An Electrochemical Society, 26, 63 (1914 

8 Pri nalel les of Electro-deposition, Fields, p. 253 
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potassium and cyanide of sodium i 
corrosion 


n relation to the 
of the anode, solubility of the compound 
formed at the anode, and conductivity, in the com- 
mercial electro-plating solutions generally used? 

In conclusion I wish to thank those who assisted me 
in trying to catalogue some of the unsolved problems 
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By W. H. 


it Wa 


olden days and in many shops of the present era 
s, and is still, the custom to bind down any aspiring 
whose desire to be taught a trade was strong enough 
for him to sign an indenture on terms very favorable to 
In some instance the father or legal 
guardian of the minor was compelled to add his signature 
and, not infrequently, a stipulated sum of money to de 
fray the expenses incidental to the tuition of the budding 
mechanic 


boy, 


his boss or bosses. 


The so-called “tuition” was very grudgingly given, and 
consisted chiefly of allowing the young man to absorb a 
goodlydose of the shep.“‘atmosphere.” The only wonder 
is that the firm did not make a practice of testing, at stated 
periods, the degree of his absorption on a Baume scale ; 
and then deduct the cost of the test from his already 
meagre wages, that is, if he was getting any. 

[here is an expression in use to-day known as “getting 
away with murder,” and it applies with much potency to 
this apprenticeship question, because the firms who prac- 
tice this crime known as “cruelty to animals” are certainl) 
“oetting away with manslaughter.” There is one con- 
cern located in New York City, which specializes in teach- 
young men how to be machinists, blacksmiths, 


')) ee ay 
molders, and patternmakers and they are courageous 
enough to attempt the impossible task of turning out a 
finished toolmaker, whatever that term may mean. As a 
bait for the victims at these works they also include tu 
in the evening—of drafting, mathematics, 
forth 


t1i08N geome 


try and so 
[In addition they throw in for good measure, an evening 
meal of the beanery type, so that the “stujents” don't 
starve to death after their arduous day’s work at making 
money and big money at that for the firm. Does the 
firm share the profits with these boys? Yes, to the extent 
of bum meals and worse schooling and that is all. Does 
this firm turn out good mechanics Yes, they do NOT. 
The wav they treat the young men is shameful, because 
not taught anything about the trade they are sup 

o learn and the defections from the ranks of these 
Especiaily 


numerous after 


so-called 


very 


ars apprenticeship” as 
refuse t for 


I tal Op] 


» stand 
yOsition, 
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to believe the 


so forth. to 
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hat 


ntices rat vetas 


cost. 


very 


lowest 1: 
ven in shops t 


do not res 


the appre low trace Ss pro] 
er] \ ain th nany shops ha oO give the yo 2 
hance to learn, but they do not pay them accord- 

° : } 1 
ing to their worth, but insist on paying them by that old 
and worn out method of three dollars per week for the 


first ve four for the next and so on until the end of the 


wo 
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fourth year. At the end of that time they are supposed to 
be full fledged journeymen and in line for journeymen’s 
wages, which they rarely get, however, from the firm 
where they served their time. These old fogy ideas and 
practices must give way to modern conditions and if we 
expect to keep American boys in our shops to become the 
mechanics of the tuture, they ought to be paid on the 
Sasis of their ability and worth to the concern who employ 
them; regardless of the fact that they are under instruc- 
tions, for that is the only way to hold them. 

[his country is to-day infested with a lot of half-baked 
mechanics, who are the apprentices of yesterday and who, 
because of meagre pay, did not complete their term of 
service. They did, however, have the nerve to solicit a 
job elsewhere and conveniently forgot to mention the fact 
that they were not full fledged mechanics. Sometimes, if 
the work is of a simple nature they get away with it, but 
sooner or later the time will come when their lack of me- 
chanical knowledge is made apparent so glaringly that 
they shift from one shop to another. If they are fortu- 
nate they will, by the time they reach thirty years of age, 
become fair mechanics. ne 

Of course, it should not be assumed that because a boy 
serves his time entirely that he becomes a mechanic as 
there are too many instances of negative results. If the 
boy is making good at his trade pay him what he is worth 
even if you have to change his rate of pay every month 
Phat is the way to keep the boys satisfied with their lot. 

One of the best emthods in use today its to have the 
apprentices serve a probationary period of three months 
at a fair wage, for in that time it will be demonstrated 
whether or not they are fit for the business or not and the 
services of a phrenologist will not be needed if those in 
charge know their business. If it happens that a boy is 
not fit for the business tell him so in a kindly way and 
advise him to try some other line. 
where a boy did not make 


l am aware of a 
good in the three 
he foreman of the department 
to take up aviation as a means of making a 
boy’s thoughts “up in the air” all tl 
etter by far if the boy with 
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period and was advised by t 
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etermine the truth or falsity otf 
statement that a cat has nine lives, 
riously inclined youngster experi- 


ntel on the family pet. On an 
pty stomach and in a dark room he 
nd ample time for a definite sum- 


No doubt about it, the cat 


lll 
~ ao 
as dead once and for all and the boy 


villing to be. But the boy was 
ead of the game at that. In a very 
ractical way he had disfranchised his 


mind of a very practical doubt, which 
is some item, even in the affairs of 
men. 

\luch of human knowledge traces to 
experiment. Many things, both prac- 
tical and scientific, have been thus es- 





RECONCILING OF THEORY AND PRACTICI 
. CLARKE. 
mmm) copper, tin, zinc, aluminu wa 
nese and iron, each adde lement be 
ing experimentally reckon: vit n 
advance of general acceptai 
Phe evolution of an allo an 
teresting study It gives ne on 
the trend of thought and tl ‘tion 
of effort. It also enlightens us on the 
functions of the different constituents 
of an allov—and that is the most valu 


able knowledge we can possess con 
cerning it. l[urther, it makes clear the 
advantage or disadvantage of the ele 


ments experimented with Many ot 
our most staple alloys are offspring ot 
a common parentage. lime 


copper 90, tin 10 answered many pur 


was when 





tablished. The discovery of America poses. It is a_ hard, close-grained 
vas the result of experiment. lhe RUSSELI CLARKE alloy possessing little power to resist 
vorld was proven to be round by or correct the evils of oxidation 


rounding” it. Liquids were declared 

ncompressible by filling a silver ball and subjecting it 
to enormous pressure, while their power to transmit 
their own pressure, an advantage resorted to in every 
assembled mold, became an indisputed fact in the 
bursting of a keg by a column of water. 

\pplied science owes much to experiment by which 
it has been explored and to which it offers much for 
fuller exploration. Especially is this true in those 
branches applying to the metal trade. So much so 
indeed that it is scarcely exaggerative to assume that 
at least 40% of the truths of chemistry, metallurgy, 
foundry and plating room practice have been thereby 
derived and remain similarly to be added to. With 
respect to chemistry, the science itself can be regarded 
the outcome of a great and failing experiment. Before 
‘hemistry was alchemy seeking the philosopher’s 
stone and hoping thereby to turn the base into the 
precious metals. Out of its disappointments arose 
chemistry declaring the absolute oneness of an ele- 
ment and the impossibility of changing any one into 
iny other. 

Che history of every alloy began in either accident 

experiment, mostly experiment. Take any one, 
race it back and you will most likely find it originating 
vith somebody trying something to see how it would 

ork out. Each of the many combinations constantly 
bserved in copper, tin, lead and zinc represent little 


ore or less than a practice arising from atrial. Man- 
eanese bronze, aluminum bronze, nickel bronze, phos- 
phor bronze, Delta metal, German silver, and all began 
ractically in the same way. It was simply case 
f not knowing and trying in order to find out 
Early practice recognized mainly two classes of base 
etal alloys, the copper-tin and the copper zine. 
hence the old dictionary definition of bronze and 
rass, respectively Supplementary elements and trans 
eression came through experiment instituted in the 
nterests of a more satisfactory product, thu opper 
d zine, two to one, produced a yellow bra more 
less lacking in individual and finishing qualiti Ad- 


lition of ™%4 of 1% lead and tin each yielded improve 
ent, so sood vellow brass now reads copper 00 zinc 33. 
and lead parts. Primitive manganese bronze 


onsisted merely in the addition of manganese to the 
opper-zine or copper-tin-zine alloys. It 


NIOW embodies 


Railroad Co Rronze Foundry. Pittst irgh, Pa 


*Pennsylvania 


mpany 





To slightly modify rigidity and de 
oxidize, some one tried 2% zine and &&, 10, 2 became 
the better and altered product. In opposition to fric- 
tion and wear and in the interests of greater plasticity 
some one else tried adding 10% lead at the expense of 
copper and 80, 10 and 10 took its place among the 
standards of usage. Being primarily a bearing alloy 
and quite advanced in low-degree: melting con- 
stituency, this 80, 10, 10 alloy could not well abide 
what it was forced to accept, namely serious oxidation, 
Zinc was out of the question, so experiment came 
forth with phosphorus and gave us phosphor bronze 
in copper 79, tin 10, lead 10, phosphorus 1. Desire for 
higher lead and its impossible attainment on an &9 
part copper, 11 part tin basis prompted series of 
most exhaustive experiments evaluating the 91 part 
copper, 9 part tin basis in the now well-known 78, 7, 15 
alloy. These figures marked the accepted limit .of 
lead control in copper-tin combination Though a 
radical departure from its 10,-10 
theless failed to satisfy a rising demand 
fast coming into popular favor. It 
and apparently considerable in 


associate, it never- 
lead was 
had much in cost 


accomplishment to 


endear it to the consumer The notion was—and in 
part justified—that service improved as tin receded 
and lead advanced. To the control of lead, experi- 
ment was started anew and along different lines Che 


result was a more definite understanding in the prem- 


ises by virtue of which the liabilities of nickel, ferro 
manganese, galena, red oxide of mercury and different 
other conciliatory or incorporative agent ere ex 
perimentally derived 

Now what happened in copper 
copper-zine only in a more diversified 
came about in alloy constituency appeared in 
every other related letail ence 
Foundry plan, method, equipm: D 
have undergone a digress! simi irly ted fo 
Were the argument in need of tl uppo! vithout 
drawing heavily on anything but time and e. we 
might easily demonstrate that t¢ 
in foundry and plating room knowledge and practice 
has been more or less experimental. A single example 
will illustrate In recent vears attention |} peen 
directed to the effect of virgin metal impuritie r 
foreign ingredients on alloy status. B f test 
involving the assured presence of th 















litterent elements their ettects 
I e in litere ince been definitely determined 
nd protective specifications been formulated to eith: 
t! limitation exclusion, so that even the fot 
pt I ny ( tine { hare l the bene en 
( m t 
| ve imp 1 the subject mainly 
materi antage Imittedly quite sig 
n t t true worth « be thus ultimately 
determine ching to it is an absolute \ 
preater than an t ly independent of these mate 
pall N | « eriments have been n aterially 
ful to pra ] purpose Some have not even been 
successful t y purpose [he element magnesium 
has been tried as a deoxidizer. As such its ability 1 
been unquestionably established. Weighing against its 
advantage, however, 1s its tendency to produce brit 
tleness in the alloy in heu of which its application 
involves either questionable or extremely cautious 


lo practical purpose candor will evaluate 
Along this line other highly 
have tried and in some 
wanting; yet tor 


procedure 

it practically fruitless. 
| 

elements been 


found 


oxygenating 


‘ ] +} 
particular or othet 


this Sarit 
reason cannot adjudge the effort an absolute failure 
Nothing is failure that adds to the certainties o1 
reduces the doubts and uncertainties ot experience 
onsequence of its activity. An experi 
ment without a consequence is an absurdity. We 
sometimes hear men say they tried a certain thing 
but it didn’t amount to anything. That’s the absurdity 
of the attain lt amounted at least to either a cer 
tainty of the thing’s worthlessness or a broad knowl 

ind principle by which to try it again 


edge ot tact | ’ 
It amounted to more than that. We never dig for 


widening in « 


one thing but that we unearth some other along with 
it fo overcome shrinkage in an aluminum casting 
t author once tried the effect of molten lead in 
the head “pressure sprue.” He had it all figured out 
on a specific gravity basis and used a neat fitting disc 
core to part the molten lead and aluminum in the 


thinking thereby to subject the casting to a 


throughout thi 


prue, 


uniform and constant liquid pressure 


casting’s every stage to solidity. In “shaking the 
castin out” ’ found the lead at the “bottom” 

the gate instead of the top. By virtue of its own pres 
ure id pended liquidity it had strained through 


the core and worked its way bottom-ward through the 
Materially the experiment was 
had a new idea on the penetrating 
1 tl uselessness of ever trying 


he utter 
its own responsibility. 


congealing aluminum 
a failure but we 

power! oO! lead tnd 
it with aluminum on 


ird it said that the days of miracles ar: 


to alloy 


We 


once he 


over because people don’t need miracles any more 
It will be a long time before that can be said of ex- 
periment. Its metallic field of usefulness is greatet 
t than ever lo chemistry are known some 350 me 
tallic elements. To practical purpose we have know! 
edge of allovu but practically 12 of them and we are 


far beneath the high tides of possibility even along 


these known | The element aluminum has 100% 
rreater efficien ind range in alloying today than 
y ‘ 1 1 1 Ring ‘ 41 4 ed, en 
30 vears ago, and we have little doubt that we are 


per cent beneath its actual capa- 
| 


bilities. In a sense more or less prominent the same 

n be id ll elements to whose mixing present 
practice appli The naked fact is we are yet little 
men in a big business. None of us nor all of us to 
gether know very much about it. We have covered 
but a small area of the illimitable expanse and the 


IsSCcOYy ered 


discover the more we find to be « 








application and 









Like Newton, we have picked up but a few shells on 
the strands of truth’s great ocean. 

hat successful experiment is necessarily a technical 
iffair closed to practical effort is a musconception. 


depends strictly on the practical 
usetulness of its disclosures where- 
tore its execution involves an extremely practical piece 


[ts material value 


f business, an ultimately foundry piece of business, 
vhat occurs in the laboratory or settles with the deduc- 
ions of abstract reasoning reduces to absurdity in 


of practical and everyday foun- 
gic of practice is more sound 

than the logic of theory and makes the practical the 
great field of efficient experiment. But the technical 
man is not thereby to be ruled out of the affair. Rather 
is he to be admitted to it because at heart and in 
principle he is of all men the most practical. He will 
see more and more clearly, proceed more intelligently, 
conclude more justly and record more faithfully ; only 
the experiment and its advantage exists independent 
of him and is open to all effort, practical or technical. 
Of all knowledge possessed by men, that gained by 
experience is the best known and most valuable. In 
formation derived by reading, observation or con- 
versation, though always valuable, is more or less ab- 
stract and not always thoroughly understood. That 
gained by experience gets into our mental system by 
a thoroughly digestive process, is readily and intel- 
ligently absorbed and yields the greater advantage. 
\n experiment is an experiment in the making only. 
Once made, it is a part of our experience. It may be 
nly a small part, ill-shaped and fitting; compared 
h other men’s or the aggregate it may appear an 
atom, yet it is a part, an edge to stand us 
in every after-phase of effort falling 


rience, The li 


good advantage 
tangent 
We learn and understand things more thoroughly 
by supplementing with experiment our abstract con- 
ception of them. In obedience to this principle the 
higher institutions of learning have their experiment- 
ing equipment in order to perfect students’ under- 
great truths taught. To demonstrate a 


tanding of g 


proposition is to better understand it, to verify a fact, 


i 


sO IX, 


question 


the surest way of clinching it. 
No sanely practical mind that the 
ictual use of knowledge is the great medium to its 
expansion and better understanding. Herein lies the 
true and absolute value of the practical experiment on 
things abstractly known or conceived. To Brown and 
Smith, Jones remarks that a very small percentage of 
aluminum will improve the “running” tendency of yel- 
low brass in making uniformly thin castings. Neither 
ire in material need of the information. Brown merely 
it, that's all. The next day Smith goes down 


will 


remembers it, 
in his foundry, has a long thin strip molded up, adds a 
small piece of aluminum to a pot of yellow brass, pours 
the mold, and follows the experiment through every 
letail of its consequences. Now Brown and Smith 
know the same thing told by Jones, which of the two 
it the better? 

undrymen do not know how to make an 
The reason is they never made one. On 
their own hook we seriously doubt that they ever 
anything else in their foundries. One thing is 
information has 


lo vou suppose knows 
Some f 


( xperiment. 


made ’ 
certain, the general fund of foundry 
nothing with their label attached. 
If you hear something in connection with your 
foundry business and are not sure of it, try it. If in 
the interests of results you think a long-time standard 
practice ought to be changed, change it and see how 
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works. If you have a notion that a certain combina- 
tion of metals would make a rattling good mix, hook 
that notion up to a practical experiment and make sure 

f it. If some idea of problematical consequence in- 
fests your brain, don’t worry your head off wonder- 
ing about it, interest yourself in the practical experi- 
ment and see about it. For a positive fact we know 

man who claims to have figured out the Walschaert 
valve-motion gear long before it ever did service on 

Pennsylvania locomotive. He may have beaten 
Walschaert to it mentally but Walschaert beat him to 
it experimentally and—well, that’s the difference. 

Che practical experiment is your medium to a big- 
ger, broader, more up-to-date, better informed foun- 
dryman. By it you can turn the current of other men’s 
experience into channels of your own. You can do it 
quite efficiently in this way: Make the trade magazines 
a vital part of your foundry experience. Read them 
through thoughtfully according particular attention 
to the questions and answers department because that 
represents the actualities of difficulty and knowledge 
dissolving it. To your surprise you will find a great 
mass of material from which to draw on for experi- 
ment. In reading, make a note of those items foreign 
to your experience, and within your experimenting 
range, get the facts and conditions well fixed in your 
mind, then test them out.in your foundry. Now that 
may seem a uselessly expensive thing to do, but it 
isn’t. It isn’t necessarily an expensive affair and even 
though it were it is worth all it costs. It is a test for 
the accuracy of information. It makes for a broader 
knowledge of things, a wider range of experience, the 
getting of which is cheap at any cost. 

lo demonstrate the practicability of the idea—and 
we have found it preeminently practical—we will se 
lect four representative questions and their answers 
to be found in past issues of the trade magazines. 

I. Wanted—An acid bath that will cleanse and bring 
out the color of composition castings. 

Answer.—An acid bath in general use is: Nitric acid 
10 gallons, sulphuric acid 4 gallons, water 2% gallons. 
Answer supplemented with instructions and comments 

Il. Can you furnish us with a good composition of 
phosphor bronze for springs and bearings? 

Answer.—For springs—Copper 95%, tin 4.5%, phos 
phor tin (5%) .05%. For highest strength—Copper 90, 
tin 9, phosphor tin (5%) .01. For medium strength- 
Copper 80, tin 8, lead 10, phosphor tin (5%) 2. Answer 
supplemented with instructions and precautions. 

[1l. Wanted—Method to overcome sand cutting and 
washing by molten alloy—copper 85, tin 5, lead 5, 
zine 5, 

Answer.—Full instructions given on composition of 
facing and method of using it along with suggestions 
and precautions. 

IV. Wanted—Ways and means to prevent burning in 
of cores used in making heavy phosphor bronze cast 
ings. 

Answer.—Core mix given and full instructions on 
preventive measures. 

\s already stated, these questions and answers are 
representative and suggestive in nature of the great 
mass of information circulating through these inter 
mediary channels. Their susceptibility to practical 
test and the simplicity of its execution are so readily 
apparent as to obviate further comment 

The magazine articles will also be found accommo 
dating and valuable to this purpose. A single example 
will suffice to itustrate. Personally we never had ex- 
perience in making “slush” castings and possess no 


familiarity with methods pertaining thereto, except 
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that we have quite recently attained. An interesting 
and explanatory article on the subject lately came to 
our notice. We read it and decided to try the thing 
for the sole purpose of perfecting our knowledge of 
the affair abstractly conceived. It was a rough ex 
periment, but it helped a whole lot. Out of a.piece of 
gas pipe we roughly improvised a slit mold, tried 
pouring the zine in and back out again and derived 
profit therefrom. For further experiment we have 
under way at the present time preparations for more 
efficient equipment and look forward with confidence 
to fuller revelations. We may never need the ex 
perience and then again we may. At any rate, it will 
never do us any harm. 

Besides suggestions derivatively external, in the 
daily routine of his own effort every foundryman will 
find much to engage his experimental attention. [x- 
perience, however extended, will never cover the all 
of related truth and possibility. There will always 
be something left to strive and struggle for. Every 
day in a foundry is an opportunity to add to its knowl 
edge of certainties, to close some mental argument, 
dissolve some doubt, or iron smooth some rough 


course of indecision. The first law of efficiency is to 
know. If you don’t know, find out. Find out for 
yourself and you'll know the more and the better \ 


foundry foreman was shown an ornamental casting 
of deep yellow and asked to duplicate its color. He 
tried six times. The seventh time he got it and along 
with it a knowledge of coloring effect in copper, tin, 
lead, zinc, aluminum and manganese scarcely possible 
to exceed. In earlier experience in molding we re 
member differing with a foreman on the possibility 
of getting a good casting with a green instead of a 
dry sand pocket core. By permission we tried it. We 
died hard but knew more after the crepe was up 

Much of past foundry experiment has been blind 
and indefinite. The object was plain but the means 
to it largely problematical. The attainment of desired 
results may be said to have been more or less acci- 
dental. Men tried different things without knowing 
exactly why and kept on trying until they struck the 
right thing. We admire them for their patience and 
have to thank them for our own more favorable con 
ditions. They paved the way to a new era of ex 
periment. The shut-your-eyes-and-trust-in-God policy 
is fast passing. Men try things today on a broader 
basis of knowledge, a more logical and assured hy- 
pothesis of consequence. Intelligence dominates 
method and results are definitely and accurately de- 
termined and recorded. 

Such is the status of present-day experiment, scien- 
tific yet simple, technical yet pre-eminently practical. 
It’s the gateway to new and fuller accomplishment 
and stands closed to no man. To get the most out of 
your own and other men’s thought, with your own 
hard effort buy it, then try it. 


p 


RIVER PIRATES STEAL METAL. 
The arrest a few davs ago of a New York 
pirate who made a practice of stealing tug boat 
ning them to a secluded s 


pot and = stripping 

brass and copper fittings, failed to liscouragt Ou 
addicted to that pastime. The tugboat Mastodon, left 
unguarded at the pier at the foot of Congress street 
Brooklvn, at midnight was missing when her ptair 
and crew went to take her out on the mornin I la 

The tug was finally located on a shoal and i inl 
condition off Greenville, N. J., a Jersey City suburl She 
had been stripy ed of her brass and copper fit 
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TESTS OF TIN PLATING BATHS* 


SoME INTERESTING Data Nor HERETOFORE PUBLISHED. 


By Frank C. MATHERS AND Barrett W. CocKruM.7 


ndertaken at the suggestion of Dr. fluoric, perchloric, tluoboric, and fluosilicic acids give 
Cornell University, who is chairman soluble stannous salts, and they could be used for plating 
pointer the American Electrochem! ii they gave satisfactory deposits, although they are 
|, 1913, to investigate the problem more expensive \n extensive study* has already been 


\ttentior lirected towards tu made in this laboratory of baths containing many combi- 
eat 1 er of different baths for nztions of tin salts of the mineral acids, both. with and 


e absence of a bath which is widely thout organic addition agents, but in no case was it 
This indicates that found possible to obtain a solid, firm deposit that was 


luce satistacto1 free from coarse or rough crystals. Che deposits were 
nasses of bright glistening crystals which adhered fairly 
electro-deposition of tin is vei ell in some cases This class of baths is of no value 
‘ eX ted proc tin Lye i solid nitot deposit 1S desired, a fact that 
i] tin However. the see! eenerally recognized, as is shown by the absence 
t lating bath make the ot baths of this kind amo1 a those recommended for plat 

( till alle ( 

2 INE BATHS 

tin batl lescribed by Wern’ u Its readily dissolve in an excess of sodium hy- 
plating was prepared and electrolyzed roxide, forming a clear solution which remains free 
sq. dec. (3.6 amp. per sq. ft.) under the from precipitate and which would be satisfactory as the 
ons of temperature, acidity, stirring, basis of a plating solution if such baths yielded firm, 
of commercial tin, one on each side of — solid deposits he voltage required by these baths is 


suspended by iron wires in alkaline high, and the anode corrosion is low in many of them. 


re in complex baths where anode co1 \ very large proportion of the tin baths which have been 


|, and by platinum wires in the others. recommended for plating belong to this class, which may 
tirred occasionally with glass rods dut be further divided as follows 
of the electrolysis. The cathodes were of a) Sodium stannite or potassium stannite, without 


The baths* which were tried 
contained from 1.2 to 1.4 per cent of tin as stannous 
chloride and from “sufficient alkali for a clear solution” 
up to 6 per cent of potassium or sodium hydroxide. In 
ll cases the deposits were masses of small, bright crys- 


In each case electrolysis the addition of other salts 
mstantly for two weeks, the cathodes 
new ones whenever crystalline ot 
eemed to produce short-circuits 
ICATION O IN BATHS fal , . 
ee oe ee rere s tals which were worthless as a protective coating. 
= ' (b) Sodium or potassium stannite and tartrates.— 
Phe addition of tartrates* to the alkali stannite baths did 
not improve the character of the deposit, which was 
spongy from the bath containing only 1.3 grams of fused 
stannous chloride per liter but crystalline from the bath 
taining 3 grams of the same salt per liter. 


reganic addition agents 


' ; c) Sodium or potassium stennite and potassium 
plides | 


; cvanide, with or without other salts Che various baths® 
( {t trie In VOTRK - 4 
( s if \ 
: \t KOC 0) st ¢ LOH Na. P.O 
tti¢ ¢ } t | iting im O11 é () () Sn) cryst) Zn(C,H,O,); 
| pecihe nerent pi erties I - , 
, /‘ A 
On Inced tendency otf meta l Cc ti to 
, 
( i loos ( st illine oO : = moy {) 
us salts easily oxidize in the air witl v ) 
ASI soluble mpounds, unless an ; 
i 1S pres¢ The sulphate being 
d the nitrate, being unstable, cannot None these gave good deposits of any considerable 
7 Oo 7 1 { lt rly 1e 1 , 1 1 ’ 1 . 
he mong the cheaper salts, only the thickness ihe tollowing genera: observations were 
‘ nd ly | é see oO lie 


a sit kare BABOON (] With large amounts of carbonate and little or 


it the rr ul : a ee a — 1 | 
tin is not attained until a certain "° Sodium hydroxide, the anodes dissolved so poorly that 
* aie esent. which ratio ‘te tm m ihe ith was soon xhausted, after which both 
s the mate omposition ‘ “ : ¢ SS \ vigorousty. hese baths ave sood 
=+ s 69 Hence 1 solution of OOKI oO, bright dep: sits which were very thin however. 
ontainine | ly ' loric a id and Der Ane current vields — very low, as was indicated by 
salts as sodium chloride, ammonium “€ quantity of gas evolved at the electrodes. It would 
steeine aed chennent tuth Bauder require an extremely long time to obtain a deposit of any 
reasonable thickness from such a bath 
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(2) Potassium cyanide seemed to be without much 
influence upon the crystalline structure of the cathode. 
Very large amounts of the potassium cyanide 
must be accompanied by correspondingly large amounts 
of sodium hydroxide, otherwise the tin is precipitated as 

sludge in the bath and, upon electrolysis, little tin is 
deposited upon the cathode. 


4? 
(9) 


! \ bath containing 9 per cent potassium hydroxide, 
sg ).35 per cent potassium cyanide, 0.75 per cent potassium 
7 bitartrate, and 0.75 stannous chloride is used commer- 
: cially® in barrel plating. The bath is run hot (70°C.) 
and a thin deposit is obtained. At intervals more of the 
potassium cvanide must be added. Experiments with 
q this bath in a still solution indicated that thick deposits 
a could not be obtained because of the formation of pro- 
jecting crystals. However, very thin deposits appeared 
to be good, because the crystals were too small to be 
i eadily seen. The tumbling in the barrel would compact 
, the deposit into a more firm and solid coating. 
4 (d) Sodium stannite and sodium thiosulphate.—The 
baths* contained, in per cent, as follows: 
d Na,S.0 NaOH SnCl NaCl 
7.3 12.5 
( 12 ; 
15 Q 3 1.5 
The baths with 6 per cent or more of the sodium 
thiosulphate gave firm, finely-crystalline deposits, which 
became rough on continued electrolysis. A fine black 


precipitate was formed in the bath when the sodium 
thiosulphate was added. The deposits from these baths 
were the best obtained from any bath described by Kern. 
he deposits were dark but became bright and metallic 
: after buffing. On continued electrolysis the deposits be- 
' came rough and nodular, but projecting roughly adher- 
ing crystals were absent. Solutions at room temperature 





worked better than at 60°C. (140° F.). The voltage 
was 1.2. 
3. COMPLEX OR DOUBLE SALTS 
(a) Pyrophos} hates. The Roessler bath’, or modi- 
fications of it containing 1 to 3.7 per cent of sodium 


pyrophosphate and 0.1 to 2 per cent of fused stannous 
chloride, is highly recommended by various writers. The 
deposit from a hot solution is said to resemble silver. We 
are aware that this bath is used commercially, but never- 
theless the deposits in our experiments were spongy and 
non-adherent. Jt seems that only thin deposits are pro- 
duced, and that tumbling or scratch-brushing must be 
resorted to in order to give the deposits a bright, metal- 
lic appearance. Two of these baths, which 
commercially,® are: 

(1) Six parts of sodium pyrophosphate 
fused stannous chloride. It is said that the c 
can vary within rather wide limits without 


leposit very much. 
) 


are used 
to ] part of 
oncentration 
affecting the 





% (2) Three per cent sodium pyrophosphate, 0.75 per 
iz ent fused stannous chloride and 0.2 per cent alum. 

e It is claimed that these baths may be run either hot or 
us cold, but that only a low current must ‘be used. It is 


recommended that a saturated solution of fused 
chloride in sodium pyrophosphate be added at 
to compensate for poor anode corrosion, 

\mmonium Oxalate.—A 
needle-like crystals was obt: 
bath® containing 2 to 


stannous 
intervals 
(Db) Stannous deposit con- 
[ uned from a 


chloride, 5.5 


sisting long, 


, 
Oo per cent stannous 


to 6.5 per cent ammonium oxalate and 0.3 to 0.4 per 
* Private communication. 
‘ Baths 17, 18 ar 1} n Kern’s Report. Loc. cit. 
3 Bat in Kern’s Report. Loc. cit. 
® Batt in Kern’s Report. Loc. cit. 
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cent oxalic acid. The completed bath was heated to 
boiling before using. The addition of peptone’’ to a 
modification of this bath containing more tin, prevented 
the formation of loose crystals and produced by far the 
smoc tthest, firmest and thickest deposit of tin which was 
obtained from any tin bath. 

Acid Tartrate—A bath" containing 6 per cent 
potassium hydrogen tartrate and 1.5 per cent stannous 
chloride gave a mass of small, loosely adherent crystals 
After two weeks of continuous electrolysis, the crystals 
became much smaller and showed a tendency 
The anodes dissolved unevenly. 


‘€ } 


towards 


sponginess. 


TINNING BY CONTACT, 

The various dip or immersion solutions for tinning by 
contact without the use of outside current gave bright 
deposits of tin, thereby confirming all that is said of 


them in the literature and in the books upon plating 

SUM MARY. 
The various baths for tin plating, which were described 
Kern,’ were prepared and electrolyzed for two weeks 


> 
IO per 


by 
with a current density of 0.4 amp. per sq. dec 
Sq ft.) under the conditions recommended 

In no case was a satisfactory deposit obtained, although 
the sponsors for the various formulas have made roseate 
claims for them. In most cases the deposits were masses 
of more or less adherent crystals, although in some cases 
they were spongy. 

Among the baths described by Kern, the Beneker 
bath’? containing 25 gms. of sodium hydroxide, 10 gms. 
stannous chloride and 15 gms. of sodium thiosulphate in 
200 cc. of water, gave the smoothest, firmest deposits of 
good thickness. The deposits were dark in color but 
could be scratch-brushed to a bright, metallic appearance. 
The bath seemed to gradually deteriorate, the deposit 
becoming black and at last non-adherent. This bath is 
considered to be far below the quality desired for elec- 
troplating. 

Some of the baths containing combinations of potas 
sium cyanide and alkali carbonates or hydroxides with 
a little stannous chloride gave bright deposits, but there 
was a simultaneous liberation of hydrogen, and anode 
corrosion was poor. Such thin flashings hardly deserve 
the name of tin plates. 

The stannous ammonium oxalate bath containing pep 
an addition agent!® gave a smooth, firm, finely- 
crystalline deposit, the best obtained from any bath 


tone 


as 


See Mathe ind rur Tran Am. | t ‘ il 

B t Kern's Rep 

7 & I 1,943; Met. | 7, 0) 

CUSTOMS DECISIONS. 

The United States Court of Customs Appx in a 
recent decision settled the status for dutiable parts 
under the present tariff of a large variety of plated 
articles. The specific goods under which the decision 
was given related to metal frames for handbags Che 
Collector of the Port assessed 50 per cent duty as pl ited 
articles, while the importers claimed 20 per cent. as metal 
articles not plated with gold or silvet Che court affirmed 
the decision of the Collector that the articles should be 
assessed 50 per cent. duty Che decision, which was of 
a sweeping character, held that in order to bring article 
under the plated provision of the law it was not nece 
sary to show that the whole surface was plated or that 


any particular percentage of the 
was enough, said the decision, that there was a st 
portion of the article plated. 


surface was plated [t 
ibstantial 
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THE MANUFACTURE OF ADMIRALTY GUN METAL IN ENGLAND 
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S. Prim 


ntinu 


The calculation of the weight the difterent 
required as [ 
gun 
ple matter 
the proporti 


allowance 


metals 
to make a cast of 
very Silm- 
to be used. Thus 

, making 


as oxide 


metal 60-pound crucible, is a 
materials ar 
for the &8-t 
cent. of zi lost 
0.6 : say : bs 
(1) 6 ots 
06 5 - 1! 
up for a hundred 
a small proportion 


i | 
1} 
IDS 
ll 


Ss. 
ve 1s to be 
required to use uy 
been melted and found to 
Given that the analysis 
ted metal to be 
zinc, 6 per cent 
find the 
added in order to 
88-10-2 
quirements, which 
l per cent. fron 
the aboy ntioned figures, and a lead content of n 
| The first item to consider is 
the ex zinc, which be reduced in each 10f 
from 6 lbs. to about 2%4 lbs. This 
100 lb. of scrap metal ingots used 
vill be an excess of 3% lbs. of zinc. and to balance 
this there will be a deficiency of 2' lbs. of zinc in each 
100 lbs. of copper or tin added. The proportion, 
therefore, of combined pure metals to scrap will be the 
inverse ratio of these last two values, namely: to 
2.5, or 7 to 5, or 140 to 100. So that to each 100 Ibs. of 
scrap ingots the combined weights of copper and tin in- 
gots which will be necessary to add will be about 140 Ibs. 
We should thus aim at a total mixture of about 240 Ibs.., 
the 100 Ibs. of scrap metal in which will yield 85 lbs. of 
copper and 8 lbs. of tin. The total weight of copper re 
quired to be present in 240 lbs. of alloy will be 240 
0.88 211 Ibs., thus there falls to be added 211—85 
126 Ibs. of copper. The total weight of tin required is 
240 0.1 24 lbs., leaving 24 8 16 lbs. to be 
made up from pure ingot metal. The total of copper 
and tin is thus 126 + 16 142 lbs., which is in close 
agreement with what would be used in practice to allow 
for a slight loss of tin in melting, and also to allow the 
copper percentage to increase due to the loss of zinc in 
melting he weights of metal required for the 100 Ib 
charge is now got by multiplying the above proportionat: 
raction 100 240 0.417, so that we 
uired as 126 417 52 |bs.; tit 
and melted scrap, 100 + .417 4] 
of this calcul 


rap which ha 


proportion 


as mie arly 


more 
must 
pound f the mixture 
means that r each 
there 


pure 


—_ 
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weights b tl 


the coppet 


417 
In ordet { 


get 
16 
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88 Coprer 10 TIN AND 2 Zinc Now So MucuH InN 


M.T.M 


OS! 


ed from April.) 


[hese fieus so sive the calculated percentage, but 
a result of melting this mixture the ioss of zinc, 
ing to about 0.5 lb. in the 100 Ibs., and a small amount « 
tin as dross, say 0.3 Ib. will be sufficient to raise the per- 
centage of copper to within the specified limits. The 
actual analysis of such a mixture as that above worked 
out was found in practice to be: 


~ il 


amount 


( ‘opp r 
Tin 


| ead 


REVERBERATORY FURNACE MELTING 

When the charge has to be calculated for the melting 

f gun-metal in a large reverberatory furnace, which is 

apable of holding from five to seven tons of the alloy, 
he mixture of metals used may be more complex, and 
the proportions of the various materials worked up may 
i we 


e more or less arbitrarily 
have in stock about equal parts of heavy shop scrap 
sisting of runners and gates and sawn-oft heads and bor 
from the turnery shop working 

on the Government alloy, which have been carefully freed 
from “tramp” iron by passing through a magetic sepa 
rat and about three times much bought-in 
‘rap which has been carefully selected, run down into 

ngots and analyzed. The problem becomes fairly simple 
and it is even possible with a little experience to deter- 
mine the requisite proportions of copper and tin ingots by 
inspection. Instead of working in pounds, it is mor¢ 
convenient for large charges to take as units the quotient 
of cwts. per cent. Thus to take an actual example of 
making up a charge sheet for a seven-ton furnace in 
which it was desired to use one ton each of shop scrap and 
clean machine borings and to utilize about three tons of 
the known ingot metal, it is only necessary to determine 
the weights of copper and tin ingots to be added to make 
up the total to 140 cwts. Setting the percentages out 


t - 
in a convenient table, the charge works out as follows: 


Tin Zinc. Lead. 


— oe 


selected. hus, Su] 


Ippose 


(con 
and machine 


Ings), got 


~ 


al * 
also as 


Copper. 


“a 
Weight, Cwts Cwts Cwts. Cwts. 
Material Cwts. % % % % Vo 
20 20 40 05 10 
20 20 40 05 10 
50 300 10 6 


l. Borings 

2. Shop scrap 

3. Ingot metal... 

4. Copper ingots 

5. Tin ingots 
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that the correct temperature for one class of work 
uld be completely wrong if used for another size of 
sting poured in a different way. Thus if small repeti- 
n work is desired with a lean smooth skin, then it is ad- 
sable to cast the metal at as high a temperature as possi- 
le, consistent with the necessary precautions needed to 
revent it from being burnt or oxidized to a harmful 
xtent in the furnace. Such a temperature would be in 
he vicinity of 1,100° cent. (2,012 F.). To prevent de- 
ects in the castings of this small nature, special precau- 
tions must be taken to ensure that a sufficiently refractory 
facing mixture is employed, and that very thorough vent- 
ing of the mould is performed so as to obviate scabs, 
rough skin and even blow-holes. This point will be more 
fully dealt with later in this series of articles. 

\s the size of the castings increases, the proper tem- 
perature at which to pour the metal gradually decreases, 
so that for medium sized castings having no very great 
difference in the cross sectional areas at various points, 
and weighing between 5 and 15 lbs., the lower tempera- 
ture of between 1,040° and 1,070° C. (1,900° and 1,960° 
F.) six will be sufficient. For extremely heavy work in 
which the total weight of the casting may be several 
hundred weights, and in which there are no fine or in- 
tricate cores to negotiate, the best casting temperature 
need not be much above 1,000° cent. (1,832° F.). Cast- 
ings may, of course, be run at an even lower temperature 
than this, but the inadvisability of doing so must be ob- 
vious when it is understood that the alloy commences to 
solidify about 1,010° cent. (1,850° F.), and it is impossi- 
ble to expect good castings :from metal which is in a 
partly solidified condition during the pouring process. In 
the case of heavy castings which have considerable varia- 
tions in thickness at different places and in which there 
may be somewhat intricate cores, it is essential to cast the 
metal at a fairly high temperature, say in the vicinity of 
1,080° cent. (1,975° F.) so that the metal will run fairly 
freely in the finer parts of the mould. 

\nother item which must be taken into consideration 
when determining the casting temperature which will be 
most suitable is whether the mould has been made in 
green sand or in dry sand, or if any considerable part of 
the casting is made to come in contact with a chill surface. 
Higher temperatures of casting are allowable with green 
sand moulds than with dry sand moulds, which do not 
conduct away the heat of the metal so quickly, and which 
therefore allow the metal to solidify and cool more slowly. 
In the case of chills, there is more latitude permissible in 
the casting temperature, as there should always be a suff- 
cient mass of metal in the chill to take away the heat 
from the casting at such a rate as to cause both rapid 
solidification and rapid cooling of the metal through the 
critical range. It will be shown later what profound in- 
fluences on the physical structure and properties are ex- 
erted not only by the rate of cooling after solidification, 
but also on the rate of solidification itself, and through 
what temperature range this had to take place. 


SOLIDIFICATION OF GUNMETAL. 


When the charge of gunmetal is completely melted in 
the crucible all the constituent metals are intimately 
mixed together and combined with one another in the 
form of solutions, but when the metal is cast and allowed 
to cool slowly, very complex changes take place during 
the solidification of the alloy. These changes have been 
closely studied, and they have been mapped out in such 
a way as to be readily understood by means of the accom- 
panying diagram, Fig. 1. This combination is made up 
from data which has been amply verified as to the phys- 
ical, thermal and chemical changes which take place 
when a combination of the three metals, copper, tin and 
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zine is allowed to freeze normally, and also when various 
kinds of heat treatment are given to the ternary alloys. 
In plan the diagram is represented by an equilateral tri- 
angle (Fig. 2), and the composition of any particular 
alioy can at once be determined by referring its distance 
from the sides of the triangle to the scale of the drawing. 
Thus the point A in the diagram represents an alloy con- 
taining 80 per cent. of copper with 10 per cent. each of 
zinc and tin. Similarly B represents a 70-20-10 alloy, 


DEG: com 


Tem PE RATUKE 


LZ 











DIAGRAM OF COD 


‘STITUTION OF Cé 


ALLOYS 


and C represents a 70-10-20 metal. The dotted lines 
across the diagram indicate the temperatures at which 
the alloys commence to solidify, and conversely the tem- 
perature at which the solid metal becomes completely 
fluid on heating. Thus the primary freezing point of A 
is 960° C., of B 905° C. and that of C is 850° C. In the 
same way the alloy of gunmetal composition is seen to 
have a primary freezing point of just under 1,000° C 








FIG. 2—PRIMARY FREEZING POINT OF COPPER-TIN-ZINC 
ALLOYS. 
and experiment has shown it to"be about 996° (©. A 


pure metal has only one melting point and one freezing 
point, in the case of copper at 1,085° C., but although 
gunmetal contains 88 per cent. of copper it can be cooled 
down to 1,000° C. and still remain completely molten. 
When it has passed below 996° C., however, it will not 
have become completely solid, as would copper when it 
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has passed below its freezing point. 


Chat is to say, these 
alloys have not a definite freezing point, but a freezing 
range, and some part of the gunmetal remains in a fluid 


until the whole has cooled down to 
C., below which it is completely solid. During the 
time the metal has passed through this large temperature 
difference, viz., 226° C., a 


condition mass 


770 


process of selective freezing 
has been going on, so that whilst the first crystals to sepa- 
rate out are rich in copper, the last portions to become 
completel; copper and much 
richer in 

lhe usually at the 
outer surfaces of the casting, proceed to grow inwards in 
a direction mainly at right angles to the skin. Nearly all 
the zinc present in the metal remains in solution in these 
crystals right through all the subsequent changes, as does 
also a small proportion of tin. This first freezing im- 
poverishes the still molten metal in the amount of copper 
it holds, and the tin is correspondingly increased. Sub- 
sequent growth of the primary crystals is augmented by 
layers of copper with an increasing tin contents, and the 
final portions of the alloy to solidify in the interspaces 
of the primary (alpha) crystals is known as the second 
or beta constituent, and may contain fully 25 per cent. of 
their weight of tin dissolved in the copper. If the alloy 
is now quenched suddenly, before it has cooled any 
further, these two constituents are retained in the alloy 
when cold, but during slow cooling the second constituent 
undergoes a structural change as it passes through the 
temperature range from 790° C. to 500° C., and when 
the temperature falls below 490° C. it has ceased to exist, 
a mechanical mixture of 
the first constituent (alpha) and a third, which is known 
as the delta a still higher per 


solid . are 
tin 
first crystals which begin to form, 


poorer In very 


as it then decomposes to form 


component and contains 


centage of tin his final separation of the beta into the 
first and third constituents is accompanied by volume 
changes, and hence arises the difficulty of getting com 
pletely sound casting of Admiralty gunmetal if the cool 
ing is allowed to be so slow that the segregations of this 


eutectoid structure attain any considerable magnitude, or 
communicate with one another throughout the mass of 
the casting The methods of obviating this fault, which 
is an accompaniment of low tensile strength and elonga- 
tion, as well as of inability to withstand hydraulic pres 
sure, are simple and effective. Either the cooling through 
the first critical range must be sufficiently rapid to keep 
the beta segregation small, or the metal must be 
quently heat-treated to re-dissolve the delta constituent 


subse- 


and make the alloy homogeneous throughout 
MELTI PRACTICE—FURNACES 
The manager of a foundry engaged in making gun 


metal castings must carefully consider the type of furnace 
which will prove most suitable and efficient for the class 
of work which is to be undertaken. When large quant 
ties of small parts of repetition work are to be made, the 


size of cast is generally limited, and in this case it will be 


found convenient to instal a battery of ordinary coke 
fired crucible furnaces. While there are a great num 
ber of patented designs on the market, the old-fashioned 


simple “pit furnace” or “pot-fire” is very difficult to heat, 
provided that it is properly and Its 
size will vary with the size of crucible employed, and it 


4 
designed worked 
I 


should be made to hold onlv one at a time with as little 
clearance as can be arranged. Where circular or arch 
bricks are easily obtained, the circular form of furnace 


is most economical in fuel, because it is only the fuel 
in actual contact with the crucible which im- 
parts the necessary heat to effect the melting. The 
corners filled with hot coke in a square built furnace 
represent so much waste heating power 


which is 
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To ensure as perfect combustion of the coke as possible 
it is necessary to have a good draught. This is best 
produced by a stack of such dimensions as will freely 
carry off all the hot products of combustion, and of such 
height as will cause a good suction in each furnace com- 
municating with the flues. A simple means of regulating 
the passage of the hot gases from the furnace to the flues 
connected with the stack is also an essential feature of the 
design, and care should be taken to operate this damper 
regularly, as in this way much loss of heat may be 
avoided. No less important is the air inlet to the furnace 
bottom, since if insufficient oxygen is provided, then the 
furnace becomes a gas producer on a small scale, and the 
escaping gases will be rich in carbon monoxide, each part 
of which represents a loss of two-thirds of the heating 
power of the coke from which it is formed. 

A very common practice is to set crucible upon a 
firebrick stool so as to keep it raised above the fire-bars, 
and also to prevent it from falling to one side and spilling 
some of its contents as the coke burns down. The 
amount of coke consumed will depend on the quality of 
the tuel and the efficiency with which the furnace is 
being operated, but it is not uncommon to find that the 
coke used amounts to fully 50 per cent. of the weight of 
the charge melted. By means of an improved furnace 
bottom it is possible to reduce this with care to about 
45 per cent., and at the same time to attain a considerable 
increase in the speed of melting, with a consequent sav- 
ing labor. This saving is effected by eliminating the 
fire-bars at the bottom of the fireplace, and 
making the crucible sit directly upon a circular cast tron 
base in the shape of a frustrum of a cone, and perforated 


ordinary 


with a number of round holes. In this way the com- 
bustion of the fuel is made very perfect, and there is 
practically no carbon monoxide in the gases escaping 
to the stack 

Coke-fired furnaces are best arranged in a continuous 


battery or range, built compactly together, as in this way 
rachation are reduced to a minimum, 
economised, and cleaning of the ashpits is facilitated. 
Where crucibles are used, it greatly reduces the 
labor by having the furnace tops arranged on the level 
of the working floor, a suitable pit being left to secure 
access to the ash-pit and fire-bars for baking purposes. 
\ great advantage of the improved type of conical fur- 
nace base mentioned that the furnace can be 
readily cleaned from the floor level by simply inserting 
a rod with a T-head, through the central slot on the top 
of the conical base. By lifting and lowering it once or 
the ashes fall out between the furnace walls and 
the edges of the improver, which rests on the furnace 
ring by means of three equi-distant lugs or projections. 

One of the chief objections to the use of pit furnaces 


losses space 1s 


1 


heavy 


above is 


twice 


sunk below the level of the floor is that heavy 'abor is 
entailed in lifting out the large crucibles filled with 
molten metal, unless some mechanical appliance is pro- 


vided for drawing the pot. Of the many types of pat- 
ented coke-fired furnace, one which deserves mention is 
the model* furnished with a double folding 
shell. This includes a small variable-speed motor-driven 
fan-blower, which delivers the low-pressure blast cen- 
trally into the chamber below the coke bed The cru- 
cible rests on a stool supported on the blast pipe, and the 
top of the furnace is closed by a hopper-shaped cover 
which is capable of being raised, inverted, or lowered 
into the melting position. serves as a 
pre-heater for large pieces of metal, which, as the escap- 
ing gases pass round them, gradually melt down into 
the crucible below 
(To be continued. ) 
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RAPID NICKEL PLATING* 


\N ARTICLE DEALING WITH THE 


By OLIVER 

During the greater part of the half century that nickel 
plating has been practiced, platers were content to fol- 
low in the footsteps of their forefathers and deposit nickel 
at the snail’s pace of three to five amperes per square foot. 
\ few years ago “rapid nickel salts,” claimed to permit 
of nickeling at two to three times the usual rate were 
imported from Europe. These proved to be only mix- 
tures capable of yielding more concentrated solutions 
than that enemy of progress, the “double sulphate,” which 
for so long has masqueraded as the plater’s friend. The 
\merican plater soon learned how to make up his own 
rapid solution, and as a result nickeling at ten to twenty 
amperes per square foot is very common today. 

The most recent step in rapid nickeling, if nickel’s 
twin-brother and rival, cobalt, may be included in this 
category, is the remarkable work of Kalmus and Bar- 
rows! in plating with cobalt at 150 amperes per square 
foot, turning out commercial plating of high grade in 
three minutes. 

These achievements with cobalt suggested the desira- 
bility of obtaining similar effects with the cheaper nickel 
solution. In so far as the wonderful results of cobait 
solution XIIIB depend upon its extreme concentration 
(312 grams of anhydrous cobalt sulphate, equivalent to 
585 grams of the crystallized salt, per liter, or 71% pounds 
per gallon) it should be possible to duplicate them with 
nickel, since its salts are equally soluble. It in the 
matter of anode corrosion and in its absorption of hydro 
gen? that nickel is inferior to cobalt as a metal for electro 
plating. 

Phe nickel anode becomes “passive” slightest 
provocation, and instead of all of the current dissolving 
nickei as is desired, a portion of it is spent in producin 
acid at the anode. Besides cutting down the efficiency ¢ 
deposition, this acid causes hydrogen to be evolved in 
considerable quantity on the cathode, where some of it 1s 
the deposit \bsorption ot 
nickel renders it hard and brittle, and is likely 


is 


1 
| 


on the 


o 

> 
‘ 

yi 


hydrogen by 


to 


abs« yrbed by 


Ccauise 


it to curl away from the metal on which it 1s deposited 
The addition of a small amount of some chloride to the 
sulphate solution usually used for nickel plating is a well 


known remedy for this passivity of the anode. 

Previous experience with hot nickel solutions indicated 
their use for overcoming the difficulties just mentioned, 
since in a hot solution s greatly im 
proved and absorption of hydrogen is lessened 

\ 25-gallon (95 liter) hot nickel bath was used at 125 
to 150 amperes per square foot (14 to 16 per sq. dm.), 
with great satisfaction, producing in five minutes a 
heavier deposit than is obtained in an hour from the usual 
“rapid” bath at ten amperes per square foot. In spite of 
the extreme current density the deposits were superior in 
quality and adherence to ordinary nickel plate. Since the 
electrical instruments and current supply were inadequate 
for working this bath to its full capacity, a portion was 
removed to an enameled pail where it could be tested on 
small cathodes. 

This solution contains nickel sulphate (single 
nickel chloride, and boric acid in the following propor 


anode corrosion 1 





tions: Grams/Lite1 Oz./Gallon 
NiSO,.7H.0 240 32 
NiCl,.6H.O 20 3 
H,BO 0) 3 
*A paper presented at the Tw Gene Me \ 


went y nel 
Electrochemical Society, in Washington, D. ¢ 
+Universitv of Wisconsin, Madison, Wis 
1 Trans. Am. Electrochemical Society (191 
2 Idem, (1915) 27, 12 
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\t the outset the anodes were the 


same that have been 
used in the plating laboratory for a number of vears, vis 
strips of electrolytic nickel. Later cast anodes of the same 
material were employed. Results of some of these tests 
are presented in tabular form 
\mperes \mpere 
femperature Time per Hours per 

Exp ( F° Min. Sq.Dm. Sq.Ft. Sq. Ft De 
No.10 67 = 153 5 31.7 295 24.5 
No.48 71 100 5 $7.6 422 28 Go 
No.54 92 198 1 953 930 148 
No. 4 25 77 3 5.3 49 3 Fin 
No. 5 25 77 6 14 130 6.5. Mat l s well 

In no case was the deposit “burned.” In No. 5 there 
Was a vigorous evolution of gas, indicating a low current 


efficiency of deposition. Deposits from the hot solution 
were mat, but polished easily. 

It is a matter of general observation that electrolvti 
deposits become rougher with increasing thickness ; when 
comparing different platin® baths it is therefore desirable 
to know the thickness of the deposits as well as their 
physical qualities. For the same current efficiency, the 
thickness of nickel deposited will be proportional to the 
ampere-hours per unit of surface. By a comparison 
the ampere-hours per square foot in the accompanying 


f 
ot 


table, the relative thickness of different deposits may be 
estimated. At 100 per cent efficiency one ampere-hour 
per square decimeter deposits 0.0123 mm., and 10 am 
pere-hours per square foot deposits 0.00052 inches, ot 
0.001 inch in thickness requires 19.2 ampere-hours. On 
hour at ten amperes per square foot, or ten amperé 
hours, is considered 2OK vc nickeling, and a common balt 
deposit by Barrows was 150 amperes per square foot for 
three minutes, or 7.5 ampere-hours. Judged by thes 
standards the results shown in the. tables 
deposits. 
In order to secure samples from hot and cold so 
for direct comparison polished aluminum cathe 
used, from which the nickel was easily strippe: 
DEPOSITS ON 
# ses 8 8. ¢ tag 
= = rs We = j 
tz? fot (fot xy a aon <a j a ™ 
No.12 74 165 20 189 176 603 Fine, ma 
No. 14 35 95 12 11.7 109 2. Rolle p é 
No.15 38 100 22.) &2 6 279 Mat, tore in buf 
No. 49 71 1600 5 24.2 22 1s ! 
No. 50 78 72 10 30.7 85 17 6 
0.0021 OO 
N« 3 O8 208 25 15.2 | 4) Five s1 
Plating on aluminum brought out the ( 
tween deposits from cold and from hot luti \t 
excellent deposit was obtained from the 
every case, which bore polishing without peeli fron 
the aluminum, and when stripped from th 
of excellent physical qualit) \lost of the n 
the cold solution rolled up and partly separ 
cathode while in the plating bath, and in 
where this did not happen the deposit vw 
polishing. No. 53 consisted of five succe 
for five minutes, each coating being polish: 
mersed in the electric cleaner for ten second 
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is harder 


) thick, and 


i1t10Nn. 


inch (0.06 mm 


than the usual deposit from a hot sol 


Current efficiency tests were made by reading the cut 
rent on a West model No. 280 ammeter, and dete1 
mini the we f metal deposited In five or Six ml 
utes Since a difference of three seconds changes the 
weight of a five minute deposit by one per cent, the re 

ts are subject to an error of at least this magnitude 
Current efficiencies above YO per cent are obtained in the 
hot solution at 20 amperes per square decimeter (190 
amp. sq. ft.) It is evident from the tests that heating 
the solution and lowering the current density raises the 

rent efhiciene 
RRENT EFFICIENCY TI 

\mperes \mpere- Cath 

lem af 1 ime per Hoursper Eff 
Is Min. Sq.Dm. Sq.Ft. Sq.Ft. per cer 

4 113 6 31.1 289 28.9 29 ¢ 
No. 13 29-40 84-104 6 31.1 289 28.9 i4 
No. 16 60-70 140-158 13 8.6 SO 17.3 100.9 
No. 4 25-28 77-82 . 19.4 180 . 3] 
No. 48 91-84 196-183 3 ) x8 74 OS 
No. 5] 77-73 171-163 6 6.4 245 24.5 On 
No. 52 70-84 167-183 6 1.3 177 17.7 ) 

Polarization at the end of No. 52.was only 0.16 volt 
Measurements of polarization at 70°¢ I58°F.) gave 
0.15 volt at current densities vat between 13 and 2 
unpere ( re decimeter (121-242 amp. sq. ft. 
is there e probable that hot nickel solutions cat 

Cl ed at | ent ce ties with les me suri 
than t pres ( r « rent ce ] 
pere | ] I 

[ln experim O 

we} te lo ‘ ip 
It » al ( ( lire » 4 








same in the his indicates that co n t 
, ] + + 

( Tri ( " t ( ! 11 o ¢ ¢ ‘ ‘ 

( s4 1 11¢ ( | : ¢ )] 1 i 
hie temperature lhe beneficial effect f he ting a nick 
olution consists in the improved quality of the deposit 
ind in better anode corrosion lo avoid convection 
rents the flame by which the solution was heated w 
removed at the beginning of each test. At the higher 


current densities there is noticeable heating of the so 
tion by the current 

[lo make up the bath with nickel chloride proceed as 
follows: Dissolve the nickel salts in the proper amoul 
of hot water, add nickel carbonate in small amounts at 
a time and heat until all acid is neutralized; either filter 
1r allow to settle and decant the clear solution and finall 
add the boric acid. 

In so far as anode corrosion is concerned, any 
chloride might be substituted for the nickel chloride, but 
not without some effect on the character of the deposit. 
Magnesium chloride or sodium chloride seems to be pre 
ferred for this purpose. In case either of these is used, 
neutralizing might well be done by the carbonate of the 
same metal. Ammonium salts and the “double sulphate” 
of nickel are to be avoided, since they are likely to cause 
crystallization from the solution when cold 

\ nickel solution that is extensively used consists of 
the single sulphate, boric acid, and common salt. In 
order to learn if the substitution of common salt for the 
nickel chloride of the laboratory plating bath would cause 


soluble 


any marked difference in its operation the following 
solution was tested 
Grams/Liter Ovz./Gallo1 
Single sulphate 240 32 
Sodium chlorids 30 4 
Borie a | >»? 3 
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F BATH \ SODI CHLORIDE 
/ 
i ~ vy v ° t 
: i => &.: @ vD. ws re 
. & & »g $4 82 BH BE 3 
i o ce = &ese Boe Se SBS 7) 
fx) BSORmh eS 4H tn Ga OF Q 
ee 32 0 5 8 177 147 25.6 Good 
43, 71 1600 2 19.6 184 15.3 82.3 Burned one edge 
‘0.44 76 io9 5 208 193 16.1 82.8 Burned one edge 
. 86c 84 183 3 202 = 187 9.3 Fine 
68d 78 je &£ Zo ZA 15.6 Burned 


\lthough this solution gave fine results, it is inferior 


to the bath containing nickel chloride, in not permitting 


the use of so high a current density. 


lo obtain the best results from a hot solution the cur- 
rent density must be high; cables and tank rods must 
therefore be of ample capacity. Control of a hot solution 
by regulation of the amount of anode surface will proba- 
ily be easier than in a cold bath. The heating coil should 
ve Of heavy lead (or hard lead) pipe, with a settling space 
of five or six inches below the lowest coil: lead will also 
a lining for the tank. If an electric cleaner is 
perated from the plating dynamo, either the heating coil 
should be electrically insulated, or all rheostats should 
he connected on the cathode side of the line. Should gas 
pitting occur on first using the solution in the morning, 
t may be avoided by heating the bath to boiling for a few 

inutes before beginning plating. Seventy degrees cen- 
le (158°F.) is a good temperature at which to 


seTVe as 


Frade 


a hot nickel bath 


perate 


Owing to the peculi iT properties of electrolytic nickel, 
‘a hot over a cold solution are greater 


he advantages ot a 
other metal. 


¢ than in the deposition of any 











ANTAGES OF A HOT OVER A COLD NICKEL SOLUTION. 





1. Heating from 25° to 70° C. (79° to 158° F.) lessens 
he resistance of the solution one-half. 

2. The current density may be increased two and a 

lf oO three fold. 


3. The current efficiency, if less than 100 per cent in 
he cold solution, is raised. 

4. Anode corrosion is greatly improved, and higher 
urrent densities may be used at the anode as well as at 
the cathode. 

5. The deposit is superior to ordinary nickel plate in 
toughness and freedom from peeling. 

6. In the solution tested, plating may be done at 200 to 
300 amperes per square foot (22 to 33 per sq. dm.), at 
which rate the same amount of metal is deposited in five 
minutes as requires one and a half hours in the “rapid 
solutions” now in use at ten amperes per square foot. 





PICRATE OF NICKEL. 


One of the reasons why the price of nickel has gone 
up is due to the discovery that it may be used in place of 
mercury for making caps for rifle bullets and detonators 
for larger projectiles. The form of nickel used for this 
purpose is known as picrate of nickel. 

If nickel is dissolved in nitric acid, and picric acid be 
combined with the mixture, the result is picrate of nickel. 
This substance is a tremendously sensitive and powerful 
explosive, so dangerous that it could not be handled with 
safety except by experts. But the same is true of ful- 
minate of mercury. The latter cannot be handled in 


quantity, but for war purposes is put up in small metal 
caps and detonators—for setting off cartridges, 
s. grenades and shells 


capsules 
} sal 
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THE ANNEALING OF CAST BRASS.* 


A Stupy OF THE MICROSTRUCTURAL CHANGES THAT OCCUR IN THI 


) Ay 
AND «& 2 N 4 


ALLoy 88 Copper, 10 TIN 


By Henry S. RAwpon.7 


[As was announced in “The Metal Industry” 
for December, 1915, this bulletin has now made its ap- 
pearance and the following extracts will serve to ac- 
quaint the casual reader with the intent of the paper. 
Copies of it may be had by addressing the Bureau of 
Standards, Washington, D. C.—Ed. | 


INTRODUCTION. 


Most of the questions which this study attempts 
to answer arose in connection with the work on the 
standard specimens of zinc bronze (Cu 88, Sn 10, 
Zn 2), described in Bureau of Standards Techno- 
logic Paper No. 59. The samples were chosen from 
the series prepared in that investigation. 





a, Bronze directly after casting, very slowly cooled 00%; etching, 


ammonium hydroxide an 


in some way, the resulting change of structure is often, 
though erroneously, regarded as an effect of annealing, 
pure and simple. By some this change of microstruc- 
ture is seemingly regarded in the same light as the 
grain refining of steel. 

Instances are found in the literature on this subject 
of the recrystallized state resulting directly from the 
cast condition upon annealing without the intermedi 
ary of the preliminary distortion of structure.’ 
of the main objects of this work is to see if such be 
true for this bronze—i. e., whether a condition resem 
bling, in the effect produced, a “cold working” of the 


()ne 


alloy can be brought about by very unusual methods 


| 
ill Spe 


f cooling aking on this subject Portevin sug 


and 





dark parallel! bar indicate the twinr cryst 100 etching, ferric 


FIG. 1. 


The physical properties of cast bronze are very ma- 
terially altered by heat treatment, this modification of 
properties being accompanied by decided changes in 
the microstructure of the metal. These structural dif- 
ferences are especially marked if the sample has been 
subjected to mchanical work of any kind previous to 
the heat treatment (rolling, hammering, etc.). Fig. 1, 
a and 8, illustrates this change. The structural changes 
here noted as accompanying the annealing after distor- 
tion may be taken as typical of the copper-rich brasses 
and bronzes, and in general of most alloys in which 
copper is the predominating constituent. 


AIM AND SCOPE OF THE WORK. 

The general purpose of the work is to show the 
stages through which the alloy passes in going from 
structure a (Fig. 1) to that shown by bP of the same 
figure, and the conditions necessary for this change. 
While it is quite widely understood that condition b 
is the result of annealing, following distortion of the 
original structure, the opinion is by no means general 
that this is always true. Inasmuch as the common 
commercial use of annealing, in the application to 
brass or bronze, is to relieve the internal stresses of 
material which has been mechanically “cold worked” 





* Taken f:1 f Stand- 
ards, Washington, D 
+ Assistant Physicist, Bureau 


om Technologic Paper, No. 6, issued by the Bureau 
( 


of Standards, 





gests that such may be the case. As the alloy in ques- 
tion is a complex one, ordinarily consisting of two 
phases in the cast condition and with a_ transforma- 
tion of one of the phases involving a volume change, it 
appears that Portevin’s suggestion may be the correct 
answer to the question. ‘The temperatures at which 
the different structural changes are completed, to- 
gether with the period of heating required at these 
temperatures, carefully noted. 

No attempt is made to test out any of the various 
theories as to the exact nature of this process of re 
crystallization, although the results 
to substantiate materially one of the two main theories 
this subject. In short, 


are also 


on answers to the wing 
questions were sought: Is distortion of e crysta 
line structure a necessary condition fe ecrystalliza- 
tion? Can such distortion be approximated by any 
unusual methods of cooling? What changes other 
than “recrystallization” accompany annealing and at 
what temperatures are they completed: 
STRUCTURE OF THE ALLO 
1. CAST CONDITION. 
The microstructure of the metal- upon lidifying 
after casting is shown in Fig. la. ‘The metal is com: 


posed essentially of a matrix consisting of a solid solu- 





1Portevin Rev. de Niet. 6, p. 713; 1913. 
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ie equilibrium diagram of copper and tin. 
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as a solid is richer in copper than 
and may be represented In compo 
the pom ne The process Ol 
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olutions 


of metals for the crystals to grow 


directions than in others during the 
solidification, thus fingers or branched forms 


than geometrically symmetrical shapes \t 
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ately, the alloy consists of crystals. 


which is an entangled treelike structure with a 
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OPPER AND TIN 
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this liquid portion (B big. 2) 
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cooling, may be disregarded here and in cast alloys in 
veneral 

he bronze, then, after casting, consists of grains, or 
crystals, relatively large in size, i. e., large enough to 
render them plainly visible to the unaided eye. The size 
of such crystals will depend upon the rate at which the 
alloy cooled during the solidification, the freedom from 
mechanical disturbances, etc. Each grain has a com- 
plex structure and consists of a treelike framework of a 
solid solution of copper and tin, the branches of which 
are not uniform in composition, but have a core rich in 
copper [hese branches intersect during the growth of 
the crystal and form a tangled mass with tiny crevices in 
the angles between the branches which are filled with a 
second metallographic constituent—a eutectoid compara- 


ble to the constituent, pearlite, in steel. 


SUMMARY. 

l Che metal, upon annealing, is first brought into 
physico-chemical equilibrium.” The dendritic  struc- 
ure persists until heated for approximately two hours 
at SOO deg. C. The absorption of the eutectoid depends 


uch on how the cast sample cooled while solidifying ; 
four hours’ heating at 800 deg. is required for its disap- 
pearance in those samples which solidified very slowly. 

2. No evidence was found suggesting a change of 
crystal size of cast samples which had not been distorted 
In any way. 

3. Recrystallization, including “twinning,” was found 
only to follow distortion or its equivalent; metal cooled 
suddenly from the molten state behaves similarly because 
of the high tmternal stresses resulting. “Chilled” cast- 
ings may be expected to act in a like manner upon an- 
nealing. 

4. The progress of recrvystallization upon annealing 
for different periods of time at the same temperature is 
in agreement with Tammann’s theory of recrystallization. 

5. Aside from the crystal size and shape and the 

odification introduced by “twinning,” the end condition 
of material annealed directly after casting and that an- 
nealed after a preliminary distortion of the crystalline 
structure is the same in the two cases. 


PREPARATION OF FRENCH SAND. 


l‘rench molding sand is first treated by being put 
through a sand grinder, crushing or mixing mill so that 
all the particles will be reduced to about the same size and 
then again thorough amalgamation is assured by this 
process. 

\ll new sand must not be used in order to make suc- 
cessful molds, as the sand must first be burned, that is to 
sav, it must come in contact with molten metal at least 
three or four times before it is fit for use. After getting 
the sand in condition by the burning process, it will be 
found that one-half new molding sand can be mixed with 
it to make molds; although I would advise that not more 
than twenty to twenty-five per vent. new sand be added at 
one time. The object in adding the new molding sand to 
the old is to increase its bond and is only necessary at 
long intervals of time. French sand has the best and 
most durable of natural bonds and is also very tenacious. 

[n tempering the sand care should be taken to work it 
is dry as possible, that is to say, with the least possible 

sunt of water. 

French sand is not only used on statuary bronze work, 
yy sprinkling it on the pat- 
tern through a cotton bag and then backing it up with 
a coarser sand. There is also a sand known as “‘Windsor 
locks.”’ which is just as good as French sand for facing 
work, but is not to be compared with the French sand on 


statuary bronzes.—W. H. P. 
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but it is also used as a tacing 
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THE BRITTLENESS OF ANNEALED COPPER* 


oF TESTS O1 


A REpoR1 
By 


In the process of manufacture of commercial copper, 
it has been found advisable to leave a certain amount of 
xygen in the copper in order that it may retain the very 
lesirable properties of ductility and mechanical strength. 
The ease with which copper takes up oxygen during 
smelting makes it necessary that this oxide be removed 
by the process of “poling,’’ during which the oxide is 
reduced by the gases given off by the green poles. This 
process is carried on until only the small amount of oxy- 
ven necessary to produce “tough pitch” copper remains. 
[his oxygen exists in practically all commercial copper, 
not specially deoxidized, in the form of Cu,O and forms 

matrix of eutectic around the primary copper grains. 

It is common practice in annealing copper to maintain 
. strictly neutral or slightly oxidizing atmosphere. In 
the practice of the process of calorizing (Trans. Am. 
Electrochem. Soc., 27, 253, 1915) it was found that cop- 
per articles became quite brittle even at temperatures as 
low as 500° ( In forging and working copper it is also 
necessary to have the atmosphere of the heating furnace 
pretty well regulated, or the whole lot will become 
unworkable. 

Copper rail-bonds made up of strands of commercial 
copper wire, heated in an oil muffle during the process 
of manufacture, frequently and irregularly showed brit- 
tleness as though burned, but there was no sign of oxida- 
tion. It was assumed that the harmful effect was due 
to reducing gases from the fire which sometimes come 
into direct contact with the copper. ‘To demonstrate this, 
an experiment was tried as follows: Two quartz tubes 
were placed into a vertical electrically-heated furnace. 
One was closed and the other open at the lower end, 
while the upper ends of both tubes were open and 
extended outside the furnace. Commercial copper wires 
were placed in each of these tubes. Hydrogen gas was 
fed into the furnace and came into contact with the wires 
in the open tube, but not with the others. The result of 
heating to red heat for ten minutes in this case was the 
apparent rotting of the wire in the tube open at both 
ends but not in the tube closed to the hydrogen. 

Further evidence that this brittleness is due to the 
action of the reducing gases upon the dissolved oxygen 
is had from the fact that copper to which boron carbide 
or some other deoxidizing agent has been added does 
not show this effect. It is the purpose of this paper to 
report the result of a few experiments made to determine 
the effect upon regular and deoxidized copper, at differ- 
ent temperatures, of a few of the more common gases 
met with in practice. 

Cuprous oxide may be reduced by hydrogen or carbon 
monoxide at temperatures as low as 200° C. Some effect 
must therefore be expected, even at temperatures below 
those usually employed in annealing. 

In these experiments wires of plain 0.15 in. (3.8 mm.) 
and boronized 0.125 in. (3.2 mm.) copper were used. 
It was soon found that smaller wires were more sensitive 
to exposure for a short time at the lower ranges, and so 
a piece of 0.05 in. (1.3 mm.) wire of each kind was also 
used in each run. No accurate measurements of brittle- 
ness were made, as a simple bending test was sufficient 
for our purpose. If a wire would not stand bending to 
a right angle and: back without cracking, it was termed 
brittle. Samples were run at 100° intervals from 400° 
C. to 1,000° C. and held for two hours. 


*A paper presented at the Twenty-ninth General Meeting 
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Electrochemical Society held in Washington, D. C., Apr 


Generai Electric Company, Schenectady, N. Y. 


tResearch Laboratory, 


VARIOUS DEOXIDIZERS ON VIRGIN COPPER. 
W. S. 


RUDER.?+ 


EFFECT OF HYDROGEN, 


hot 


Electrolytic hydrogen, purified by running ovet 

copper and thoroughly dried over P,O,, was used. 
COMMERCIAL COPPER. 

At 400° C. no brittleness could be detected after a two 
hours’ anneal. After 31 hours’ anneal, however, a 
decided weakening had occurred. 

At 500° C. the smaller wires were quite brittle aiter 
two hours, and the large one cracked on the surface, 
showing that the action had started. 

At 600°C. the brittleness had penetrated about 3/64 
inch (1.2 mm.) on the large piece, and the small wire 
was extremely brittle. 

At 800°C. the large wire became so brittle that it broke 
on bending through an angle of 10 

At 1000°C. the copper was still brittle, but showed a 
marked tendency toward recovery. 

On remelting in hydrogen the copper was restored to 
its original ductility. 

DEOXIDIZED COPPER. 

Copper, which had been deoxidized by the addition 
of boron in the form of boron carbide, and run through 
the same treatment as the regular copper samples above, 
in no case exhibited the least trace of brittleness. 


EFFECT OF WET HYDROGEN. 

Hydrogen bubbled through water had the same effect 
as the purified hydrogen, except that the brittleness did 
not appear until a temperature of 600°C. was reached. 
Deoxidized copper was not affected by any temperature. 


EFFECT OF CARBON MONOXIDE. 
Brittleness was not observed in this treatment until a 
temperature of about 850 to 900°C was attained. At 
900°C. and 1000°C., however, extreme brittleness was 


caused in two hours. As in previous cases, boronized 
copper was unaffected. The high temperature needed to 
produce brittleness in this case was probably due to the 
presence of considerable CO, mixed with the CO. The 
CO gas was made by passing a slow stream of air over 
incandescent charcoal. The samples were all somewhat 
oxidized on the surface. 


EFFECT OF CARBON DIOXIDE. 

Tank CO, dried over sulphuric acid was used in these 
experiments. The samples scaled quite severely at the 
higher temperatures, but no perceptible brittleness occur- 
red in any of the samples except the boronized copper 
run at 900° C. and 1,000° C. This result was rather 
unexpected, and the reason why this deoxidized copper 
should be more brittle than the regular copper under 
these particular circumstances is not yet clear, as oxida- 
tion should have made each one brittle. 


EFFECT OF STEAM. 

\ slight brittleness was observed in. regular copper at 
700°C. This increased with the temperature, but in no 
case was the material as brittle as that treated in hvdro 
gen or CO gas. An explosion of the hydrogen gas occut 
red at the mouth of the furnace running at 1,000°¢ 

SUM MARY 

it has been shown that the brittleness of copper devel 

| during the heating in the process of f 


oped mal 
requently ascribed to 


“burning,” is in reality a 
With ordinary commercial copper, serious 
brittleness begins to appear at 400°C. in dry hydrogen, 


uftacture 
and 
deoxidation. 
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at 600°C. in wet hydrogen, at about 800 to 850°C. in This brittleness is therefore due to the reduction of the 
CO, and at 700°C. in steam. Copper which had pre- cuprous oxide around the primary copper grains, leaving 
viously been deoxidized by the addition of boron remains a spongy mass of little mechanical strength, and not to 


1] +¢ 
il 


unaffected at all temperatures in a reducing atmosphere. any direct action of the hydrogen upon the copper itself. 
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PHOSPHOR BRONZE IN WAR AND PEACE 


As an illustration of the extremely important part 
the metals are playing in these days of international 
strife, we have only to point to the controversy now go 
ing on between Germany and the United States. The 
severing of diplomatic relations between the two coun 
tries may depend on the identification of a few pieces of 
metal. 

The conclusions of experts based on the evidence col 
lectedin the matter of the sinking of both the Turbantia 
and the Sussex seem to settle conclusive ly that the s¢ 
eral pieces of metal found in various places after the 
sinkings were phosphor bronze and that they belonged 
to German torpedoes as no other nation is now using 
such metal in the manufacture of torpedoes. 

The evidence in favor of such a conclusion is overt 
whelming and does not seem to permit of any possible 
evasion of the issue by the nation accused of the atrocity 
In the appendix to the note sent to Germany by the 
United States under date of April 18, 1916, we find the 
following facts bearing on the case: 

“The pieces of metal which the American officers had 
collected were compared by Lieutenant Smith, Lieutenant 
Commander Sayles and Major Logan with mines and 
plans of mines in possession of the French naval authori- 
ties at Boulogne, Rochefort and Toulon, and British naval 
authorities at Portsmouth. These officers are positive in 
their opinion that these pieces of metal were not parts of 
mines. (Report of Lieutenant Smith, cabled April 2 
and 5.) 

“Among these fifteen pieces of metal were two screw 
bolts showing the effects of an explosion, which were 


“ce 


stamped with “K” and “56” on faces of the head of one, 
and “K” and “58” on faces of the head of the other. On 
examining German torpedoes in the possession of the 
french naval authorities at Toulon, and of the English 
naval authorities at Portsmouth, the American officer: 


found that identical screws with the letter “K’’ and 


number were employed to fasten the “war” head (Kopf 
to the air chamber. (Lieutenant Smith’s reports, cabled 
\pril 2, 5 and 13.) 

“The screws used in French and English torpedoes hav: 
no markings and are of a slightly different size Same 


reports.) Furthermore, the American officers were able 
by comparison and close examination to positively iden 
tify and locate all the remaining pieces of metal as parts 
of a German torpedo, as follows: 


“Fragment 3, part of inner seat of water relief valve of 
engine valve. 








THE METAL 
lf ragmet } >, punto bands of engine room 
ising’ 
l'ragments ¢ d 10, inclusive, and 12, parts of engine 
linders 
l'ragments 11, 13, 14 and 15, parts of steel warhead 


distinctive red paint common to German 


torped irhead Report of Lieutenant Smith, cabled 
\pril 
‘ or these authenticated facts there can be no 
reasonable doubt but that the Sussex vas torpedoed and 
that the torpedo was of German manufacture \s no 
vessel was seen by any person on the Sussex the conclu 
310n 1s irresistible that the torpedo was launched without 
Warl ire marine which was submerged at the 
time of the attack and remained beneath the surface 
ift he explosion 
In relation to the metal parts found one of the life 
wat the |) teamer, lTurbantia, a notice of which 
Was Give n the April issue of THe Mera INpbustry, 
the German government has admitted that the vessel 
was sunk by a torpedo and has made an offer of repara- 
tion in the shape of a North German Lloyd steamer. 
his admission on the part of Germany it seems to us 


the Sussex also 


the 


is tantamcunt to a confession that was 


torpedoed, for, as we understand it, character of 


the pieces of metal found in each instance was identical. 
The use of such an efficient and admirable alloy as 
phosphor bronze for such a horrible purpose as sinking 


harmless ships and murdering innocent persons is indi 


rectl 1! opposition to the prime object of the alloy’s in- 
troductior This was safety first, the conservation of 
human lite and not the destruction of it. It 1s interest 
ing to note that phosphor bronze has always been chosen 
in engineering work because its factor of satety was high, 
in other words, because it was found to be a dependable 
alloy railroading, where perhaps more lives are in 
the balance than in any other form of human endeavor, 
we find stringent specifications drawn up designed to 
safeguat to the utmost human life These specifica 
tions are met with ease by phosphor bronze and may 


included here to dea to those not 


properly be give an 


familar with the allov of some of its chief characteristics. 


PHOSPHOR BRONZE IN RAILROAD 


\\ ORK 


SPE « 


Phosphor bronze shall be a homogeneous alloy of cop- 
shall be 


from new metals, except that scrap of known composi 


per and tin of crystalline structure. It made 


tion produced by the foundry at which the bronze is cast 


may be used. It shall not contain sulphur. The phos 


phorus shall be introduced in the form of phosphor-tin or 


phosphor-copper. Castings shall be sound, clean and 
free from blowholes, porous places, cracks and other 
defects 
Che alloy shall be cast into ingots and allowed to cool, 
nd the castings shall be poured from the remelted ingots 


overheated 


Care shall be exercised that the metal 1s not 


temperature and the conditions 


at pouring 





to secure dense 
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he chemical and physical qualities shall be as fol- 
lows 

Grade A Grade B Grade C Grade D 
( ‘ er cent SO about SS about S80about S88 about 
lin per cent y. | m= 10 , 10 
Lead per cent 10 
Zine per cent - > 
Phosphorus per cent 10 max. 10max. 1.0 max. 0.25 max. 
1.7 min 

Other elements per cent. 0.5 max. 0.5 max. 0.5 max. 0.5 max. 

‘rom the above it will be seen that the phosphorus 
exerts a larger influence than that of a mere deonxidizer. 
\side from reducing oxides dissolved in the alloy the 
phosphorus exerts a very material influence upon its 
properties lhe yrese ‘e 7 ] pl - | » all ~_ 
pro} ! I | ence Of phosphorus 1n the alloy 1S 


useful in giving the tin a more crystalline character and 
this enables it to alloy itself more completely and firmly 


with the copper, thus making a more homogeneous alloy. 
By increasing the amount of phosphorus to more than 
that necessary to make the alloy of phosphor tin in the 


alloy, a portion of the copper also combines with the 


phosphorus, and the bronze then contains, beside copper 


and tin, combinations of crystallized copper phosphide 
with phosphide of tin. The strength and toughness of 
the bronze does not sutter by a greater addition of 


phosphorus. But its hardness is considerably increased 
so that many phosphor bronzes are equal in this respect 
to the best steel and some even surpass it in general 
properties 


ELECTRO-PLATERS’ CONVENTION 


(he announcement, published in the AssociATION and 
Society columns of this issue of THe Mera INpbustry, 
that the 1916 convention of the American Electroplaters’ 
Society will not be held in Canada, will, we are sure, be 
At this time 
discretion dictates that it is much better to avoid unpleas- 


received with satisfaction by all concerned. 


ant complications rather than to have to untangle and 


smooth them out afterwards. There are so many con- 
flicting influences to be considered if the convention were 
to be held in Canada that the decision of the Toronto 
Branch to relinquish their claim to the convention must 
meet with high praise from the members of the Society. 
\t the same time the Toronto Branch must be given a 
large amount of sympathy for the evident disappointment 
experienced in the, for the present, lost opportunity to 
act as host to the delegates of the other branches. 

A loyal spirit is always to be admired, and this evidence 
of such a quality possessed by the Toronto Branch in 
relation to the parent body cannot fail to excite respect 
and esteem. We take this opportunity therefore to con- 
gratulate the Toronto Branch for their unselfishness and 
good sense, extend to them our sympathy for their keen 
disappointment and offer them consolation that there are 
other conventions to come. One advantage, if it may be 
called such, they will have, and that is, that perhaps they 


7 #1 


will have the record of several conventions before them 


when their turn does come. Thus they will have an op- 


portunity to surpass all former efforts and make THEIR 


CONVENTION the best ever. 
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THE 1916 ELECTRO PLATERS’ CONVENTION 


[To the Editor of THe Mertat INnpbustTry 

The great European conflict has brought about many changes 
in conditions in the policies of the nations of the world and how 
ng such conditions will continue to exist is difficult to tell. 
\merica with its diverse population has felt the influence of such 

anges and conditions probably more than any other country in 
the world with the exception of the nations at war 

Canada with its complex population has also felt such changes 
n policy and sentiment and one of the changes conditions that 


mes very near to many of the readers of THe Meta INDUSTRY 


ind which will no doubt be received with much satisfaction, is 
the surrender of the fourth annual convention of the American 
Electro Platers’ Society by Toronto Branch. This convention 
vill now be held in Cleveland on July 6, 7 and & 

In surrendering the convention in compliance with the wishes 
of a majority of the membership of the society, Toronto Branch 
has accomplished a laudable act and one that will not be for- 
gotten by the entire membership when conditions in world affairs 
again become normal. Toronto has a right to expect, and that 
right will be sustained, that a future convention will be held in 
the splendid Canadian city. Toronto should not be forgotten in 
the deliberations of the Supreme Society at the convention for so 
gracefully surrendering her vested rights with only one purpose 


in view—to create harmony, goodfellowship and unity in the so- 


ciety; for these are the cardinal principles upon which every 
institution must stand or fall 

THREE CHEERS FOR Toronto! 

Cleveland is a splendid convention city, with its varied indus 
tries and splendid park system. It is situated on Lake Erie 


within a night's ride by steamer from Buffalo, and members who 


anticipate taking their wives with them for a visit to Niagara 
Falls can do so at practically little extra cost. 

So all pull together, the Cleveland Branch will do the lion’s 
share and what it expects is the assistance of every branch by 
sending a goodly representation to the convention. All will no 
joubt enjoy themselves and be assured of a splendid time. 

CuHartes H. Proctor. 

New York City, May 4, 1916 

Founder American Electro Platers’ Society 


BRASS FOUNDRY BOOK LORE. 


To the Editor of THe Meta INbustTRY 

If any foundryman thinks that the technical books now on 
sale will help him any in the running of a brass foundry I 
am sincerely sorry for him. If all the material that passes 
for knowledge of brass founding was compressed into one 
little volume, it could not be sold on its merits for thirty 
‘ents a gross. The amount of uncertainty that such book 
knowledge creates is very harmful and is only equaled by 


ie nerve displayed by the compilers (never writers) of 


In one f the best-known works on the alloying of brass 
lere are three pages given up to a poem entitled “The Song 

the Bell,” and the author in common with his kind ap- 
peared to be overawed at that colossal undertaking. Now, 


commercial age and who 


who cares how a bell is cast in this 


cares whether it is cast at all? The casting of a bell may 
have been some stunt a hundred years ago, but any brass 
founder that knows how to pour metal ought to eat the 
job today, even if given the job of casting one as big as the 
Moscow article of which we have read and heard so much. 

Most of the works written around and never ot the brass 
foundry bear the unmistakable stamp of the botch. How 
oiten we come across such information as “Jonesy states in 
his work on brass founding that so and so is the case,” while 
“McFlip of the Bureau of Mines states quite the reverse 
Now just think of paying good money to be handed such 
material as the above, and yet I do not in the least exag- 
gerate. There is not one book on the art of brass founding 
worth shelf space and as to cluttering up your inside pocket 
with any such work it would be much better to fill the space 
with a copy of the “Police Gazette.’ There are some very 
good books in print relating to iron foundry practice, such 
as Palmer’s, Bolland’s and West’s works, but not one founder 
has had the courage to delve into his subject deep enough 
to produce:a first-class book of reference for brass founders 

The reader may ask, Well, what kind of a book would 
cover the field? Such a work that would be of practical 
value should contain information relating to the mining, 
smelting and refining of metals; how they are alloyed and 
melted and the different makes of furnaces on the market, 
and data on how to run the furnaces in order to get the best 
results; also proper methods for making sound copper cast- 
ings and sound castings of any other single metal and in 
combination; the difference between iron founding and that 
of brass, and there is a big difference. The book should 
also contain information on molding, core sands, proper 
method and rules for gateing patterns, mounting patterns on 
molding machine plates, core ovens, core-making machines 
and molding machines of all makes and designs and the 
principles by which they work, also their limitations. Some 
flask data and what can and cannot be made in a snap flask 
sould also be included, parting compounds and the like, how 
to avoid the making of “scabby” castings and all other ne¢ 
essary information that a brass founder requires 

The “Brass Moulder Illustrated” is an English publication 
and its author, Alex. Purves, confesses to having traveled very 
extensively throughout Scotland and England gathering mate 
rial for this work and suffering untold agonies while doing so 

Unlike many other technical books, its title is not misleading 
in that it tells the truth while attempting to convey to the young 
mind a knowledge of molding pure and simple. Also it does not 
stray far afield on matters not in the least related to the subject 
at hand. There are many examples of trick molding described, 
and while it is knowledge that is always valuable for a molder 
to know, a great deal of the space given up to this class of 
molding could have been devoted to a better cause, which in 
plain English means a knowledge of how to get work out fast 
and good. 

In this age of rapid production it is conceded by everybody 
conversant with foundry conditions that it is not the molder 
that produces the work nowadays, but the patternmaker and the 
molding machine. Then why not write books on how best to 
turn out a glorious day’s work and not waste a lot of time 
describing how to do false core work or how to make a mold 
without a pattern. 

When a man writes a book on brass molding it is assumed 
that he knows what he is writing about, and if he does not know, 
then he has no business to try. Again, when a book is pub- 
lished on the subject in 1915 we expect that it will be the last 
word on brass molding, but if anybody expects that little thing 
in Purves’ work, he is going to be disappointed 

W. H. Parry, 
Superintendent, National Meter Company. 
April 29, 1916 


Brooklyn, N. ¥ 
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STOP PROBLEMS 
4 ‘ cA OL, IVANING 
IN THIS DEPARTMENT WE ANSWER QUESTIONS RELATING TO SHOP PRACTICE. 
——Si—Ie {cc if HEINE ft {Ec Ic ] {ee} [2] 
ASSOCIATE EDITORS JESSE | JONES, Metallurgical PETER V BLAIR, Mechanical CHARLES H. PROCTOR, Plating-Chemical 
ANNEALING I drill us glasswar btain 
V.B. Pr n 2,293 
( el sh g 
it it , é the ().—Kindly inform me of the best process for etching brass 
\ t { oT eat I sh gns, whether I should use asphaltum or lead foil. What 
g it sh strength of acid to use and also the kind of enamel for filling 
( the letters and how to apply it so that it will stay. 
} inal ependir \.—Asphaltum varnish, as well as the lead foil method, is 
( t \\ é iter used extensively as a stop-off in the etching process. Many 
t shee tchers find tl the regular thick black printer’s ink answers 
ick 1 to ecl the purpose very satisfactorily. The use of such methods can 
pl ! S nt be determined better by the etcher himself; some prefer one 
veth while some prefer the other. The asphaltum method 
) not « sul 1 phos is a sure one, having been used for years, and is probably the 
| evel ( ost used method at the present time. The strength of the 
e an anal e of I nitric acid may vary considerably depending upon the nature of 
Ace w Ss rass alloy and its hardness. One part acid to three to five parts 
p dr eet steel water gives good results. The best signs are filled in with sealing 
| | t to 850 grees Centigrade for wax. This gives the hardest and most durable filling for letters. 
yw t to 720 and hold at that t [he method pursued is to heat the sign to the melting tem- 
( to | t \r ng of sheet steel usual perature of the wax or slightly higher and then fill in with 
ry f the air, in cast steel a ling xeS. the wax, which under a sufficient temperature becomes fluid and 
’robl 2 oH sets more uniform. The excess of wax is afterwards removed 
and the signs polished down to an even surface. Soft enamels 
BRAZING are also used for the purpose, but they do not offer the resistance 
to wear that the sealing wax does.—C. H. P. Problem 2,299. 
W) Can you inform me as to a reme or way o! preventing 
borax from “creeping” over castings in brazing brass castings 
I have heard of . mixture of graphite, but I never had success FINISHING 
in making it adhere. Pe rhaps I did not make the proper mixture. Cees san Viele dilins ee Oth & terate tee 6 le 
A.—lIf a very sticky (or fat) clay is mixed up with water t : ’ 


the consistency of a thin paint and the brass castings coated witl 
it, the coating when dry will adhere quite well. If the borax flux 
is used dry, this clay wash will prevent its creeping to a consider- 
able extent and will make its removal 
Very often more borax is used for a job than is really neces 
“If it is used as powdered borax glass and the brazing 


little excess of flux to remove.—J. L. J 


easy. 


sary. 
solder is fine, 
Problem 2,291 


there will be 


CLEANING 


O W hat t ¢ to ren , imel from aut fenders 
The price I pota h tor removu enamel makes the use of that 
material pre hibitive at the present time 

A.—If the enamel is not baked on the auto fenders at too hig 


These dri re es ly tempered and can be obtained from 
a leading hardware store or jobbers The liqu used for a 
lubricant can be tained at either ot t Lbov l ce 
However, if you have trouble in getting the liquid, kerosene oil 
will give good results 

In blocking up the tanks care must be exercised to prevent 


any f the space around the hole, and in drilling 
care must be taken to run steadily and not overheat the drill. 
A flat forged drill is usually preferred to the round twist drill, 


| 
outside 


strain 


tion to electro-plate brass a gray color and also what anodes to 
use. It would not matter much if the articles had to be copper- 
plated first, but if it could be done directly on brass it would 
be less work. 

\.—A deposit of arsenic or antimony will give you a gray 
color. The surface of the brass requires only an acid-dipped 
finish, but it would be advisable to coat the brass with a thin 
deposit of nickel before immersing in the arsenic or antimony 
solution, although this preliminary deposit of nickel is not abso- 
lutely necessary 

ANTIMONY SOLUTION, 
Hydrochloric acid (commercial)...... oe 
Water .. 1 quart 
Butter antimony 2 to 4 ounces 
l legr and u nod yf llic antimony 


quarts 


metal 








: n} lead pot 
in wl Ve lipped nife la les, le lades, etc., in 
tl rocess of leni this lead at a temperature of 

ind 1,400 degrees | but it has its handicaps, inas- 
much as it sometimes ad es to the metal We understand 
that there is a material being used which, when cooled, has a 


whitish cast, similar to alum or mica, and that this substance, 
it has all the good properties of the lead bath, does not 
file teeth on the file blades. Do you know 


while 
adhere at all to the 


what this material is? 
































1916. 


makers of fine steel tools use the barium 


A great many 
loride bath in preference to the lead bath for tempering. It is 
loubt the material to which you refer. A commercial grade 
varium chloride is used and before it is melted, about 2 per 


cent. of soda ash is mixed with it to prevent chloride fumes 
sarium chloride costs about 3 cents per pound and it melts at 
635 degrees Fahrenheit, which is somewhat higher than th 
mperature that you speak of using. A thin film of the bariun 
loride adheres to the articles withdrawn from the bath and 
eeps the air away from them. After quenching in oil this filn 
ay be removed by a scratch brush or by putting in hot wate 
, a ja Problem 2,296. 


MIXING 


()—What is considered a standard mixture for 
fittings and how is the red surface obtained without the use of a 
pickling solution? If pickling is necessary what solution is used ? 

\.—The standard mixture for brass steam fittings such as 
valves and cocks is 85 copper, 5 zinc and 5 lead. For ells and tees 
a cheaper grade is used such as 84 copper, 10 zinc, 3 tin and 3 
lead. 

The red color surface is obtained by dipping the castings in 
ater from three to five minutes after pouring. This will give 
a very nice color and what is known as steam metal color and 
makes the castings appear as if they were made from new metal. 
However, this color can be obtained by careful handling and the 
use of scrap metal. 

he color obtained from pickling is by cleaning the castings 
sand-blasting or tumbling, the sand-blasting pre 
erred. Then they are dipped in hydrofluoric acid, then water, 
then cold water, then hot water and dry 
Problem 2,297. 


MOLDING 


brass steam 


= 


either by being 


sulphuric acid, 


n sawdust W J R. 


QO.—Will you kindly advise me if carbon molds ar: ing ust 
iccessfully by foundries fer: casting brass 

\—Carbon molds are being used commercially by a larg 
unufacturing concern. Patents for the process are pending 


no doubt details will soon be available. We understand that 


the molds are permanent, but a sand cope is rammed up each 
t ind very large castings are produced in gun bronze, al 
inum bronze, brass, etc. It would probably be possible t 


manufacturing rights under this new process.—J. L. J 


> POR 


tain 
Problem 


PLATING. 


Q.—How do you copper plate galvanized sheet iron and 
nickel plate it without its showing streaked? 

\.—Galvanized sheet iron can be readily plated in a good 
cyanide of copper bath, if the surface is to be unfinished. 
Scratch brushing with a steel scratch brush will brighten 
the surface 

The nickel plating should be done in a special solution 
consisting of chloride of nickel and sal ammoniac in order 
to prevent streaking, which usually develops in the regular 
double sulphate bath—C. H. P. Problem 2,299 

Q.—We have some long brass tubes for nickel plating, so of 
course they are done bright. After they have been in the vat for 
about a half hour a dead film forms on the top, leaving sides 
and underneath bright. We have tested for acid, tried high and 
low voltage, filtered and also made up solution strong without 
success 

A.—The difficulty experienced is probably due to poor conduc- 
tivity of the bath, or the hydrogen becomes condensed upon the 
surface, causing a dull gray or burnt-like appearance. As we do 
not know the composition of the solution in question, we can 
only suggest as a remedy for your trouble the addition of one or 
two ounces of magnesium sulphate, that is, epsom salts, per gal 
lon of solution to increase the conductivity. This material is 
probably the material used for the purpose denoted in the salts 
composition.—C. H. P. Problem 2,300. 

Q.—We are having some trouble in the way of potassium 
cyanide working out around the seam of door knobs after plating 
Can you suggest something that would prevent this? 

4. —Of course you realize that if the seam is not perfectly tight 
and impervious to water it naturally expands when placed in th: 
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hot potash bath for cleaning. According to the law of expansion 
and contraction of metals this applies not only to the potash 
bath but to other solutions as well and the seam becomes filled up 
Now the only way to remove the solution is by the same method 
of expansion and would suggest that the 
articles instead of being washed only once, and that very quickly, 
be washed from cold to 
the solution 
It might 
This may be accomplished by the aid of a 
small amount of sulphuric or acetic acid or cream of tartar. 
We suggest also that the knobs be thoroughly dried after wash- 


contraction, so we 


several times 
versa In this manner 
diluted and forced out 
your boiling water. 


boiling water and vice 
will sufficiently 


be advisable to slightly acidulate 


become 


ing, in a heater at a temperature of 250 degs. F—C. H. P 
Problem 2,301 
Q.—Kindly advise what sort of a dynamo must we have to 
operate the following solutions: 
1 Cyanide copper solution 200 gallons 
1 Acid copper solution 30 
1 Brass solution 100 a 
1 Zine solution .. ; 25 
1 Nickel solution 250 “s 
1 Nickel solution .. ~ .. 350 
1 Electric cleaner 350 " 
lso the size of the rheostats necessar for the above solutions 


of the main rods 
A.—To produce sufficient energy 
a dynamo of 4 to 6 volts and not 


and the size 
to run the solutions specified 


less than a thousand amperes 


capacity would be required. 

Rheostats should be used as follows: 200 gallon cyanide cop- 
per solution, 200 amperes; 350 gallon acid copper solution, 300 
amperes; 100 gallon brass solution, 150 amperes; 25 gallon zine 
solution, 50 amperes, and for the 250 gallon nickel solution 200 


amperes, and 300 amperes for the 350 gallon nickel solution 
For the electric cleaning solution 300 amperes or mort rhe 
rheostat should always be in excess of the required ampere car 
rying capacity of the solution. Of course, this largely depend 
Iso upon the amount of work being plated at one time, thi 
surface to be plated the more amperes required; so in purcha 
rheostats it is well to purchase ampere capacity larger than that 
ictually required 

he main conducting rods in order to have sufficient carrying 
apacity for redistribution to the various tanks should be 1% 
nches to 1% inches in diameter and made of copper. Brass 


times used, but it resistance to the c 


‘ gives a greater 
rent—C. H. P. Problem 


2,302 
REFINING 


().—We have a quantity of tin which has a trace of zine in it 
Do you know of any method whereby the zinc can be removed 
and thus leave the tin pure 

\.—Tin is liquation. The impure tin is charged 
into a furnace of the reverberatory type and the heat is regulated 
so as to be only a little above the melting point of pure tin. The 
liquated tin is run into a kettle heated by a separate fire and is 
further refined by plunging sticks of green wood into it. The 
impurities are often removed by “flapping” the tin with iron pad 
dles or pouring it from a height of several feet back into the 
kettle. 

If the only impurity in your 


refined by 


tin is a small amount of zinc it 
would be advisable to use it in brass, as the cost of refining it 


would be quite a little —J. L. J. Problem 2,303 


SPOTTING 


QO.—What is a spot and how can it be avoided? We 
make car journal bearings and the railroad inspectors are throw- 
ing out a number of them because they fracture with a discolored 
portion which they call “copper spots.” We want to know how to 
avoid the formation of this copper spot, and would also like to 
know what causes same. 


copper 


\.—The trouble you mention is due to antimony. The anti- 
mony can be removed by oxidation, but the loss in doing this will 
be high. You will probably find it advantageous to buy ingot 
metal from some reliable smelting firm who can guarantee their 
metal to be clean and free from dross and antimony. Breaking 


the ingots and inspecting the fracture will often disclose faulty 
Problem 2,304 


metal IL. J 
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1916. Furnace. W.S. Rockwell, New 


Rockwell Compat New York 


I} nventior relate to that class ot furnaces employed in 
heating objects of any desired character, as in the operations of 
annealing, hardening, coloring, temper 

ng reheating, forging etce., and the 

U . } improvements consist in the construc 
Soups tion hereinafter described and claimed 

i H, a Lt sucl lurnaces, the charge of ma 
7 terial or articles to be treated is placed 


ipon the working floor of a chamber 





in which the heat is applied to the 
objects, and which the heat is applied 
to the objects. and which will be 
alled the heating-chamber” herein 
Sucl heating-chamber’ receives’ the 


heated from a chamber in which 


RASCS 


I 
| and this latter « 


i ned 
Z j solid, liquid or gaseous fuel is burned, 
vk f 
PA, Z | — = i 
pe a yb Ae ; wneud _Seranen 
J is the “combustion-chamber,’ as shown 1n 
cut herein 
The passage f the entrance ot the heated vases. and the es 
cap rt the waste past ire locate 1 it the side ot the he iting 
chamber ind al idditional advantage cured by torming 
ledge t one or eat de ot the heat chambe thr h the 
tol ! ( issat ire extenae is ( eee pT 1cle 
A spa it the edve « edye ot the working-t rr tor the ctr 
cula I tl eat ast the ¢ I aes rie hare 
1 \ | ) 191 . = 
1,177,342 Mat 28, 1916. Dust Collector for Polishing 
Machines. G. W. and W. H. Leimar f Newark, N. J 
| ent ' ' t ' | h g } F ing m el 
mea i \ n cut llecting the dust rising from the 
ope f the chins i ean luding a |} d incl 
mis pt haut fT eel on thre ca he I exhat S 
i nnected the ( il d 1 dust 
= Ile te me etween the hood 
9 
| | 1 fay 
| ‘ ‘ 1 
| D i as ( arawi WI 
; } } } 
tne | as, thr igh the passages nt 
the entrance hamber \ the operatiol 
of the fan, the screen will prevent the pas 
ive t the irset particles of dust into 
the chamber The suction of the air will 


] 


cause a partial vacuum to be maintained 


n the chambet This will cause the coarser 
particles of dust to pass trom the cham 
ber, down into the dust settling chamber 


Phe 


from passing into the tubular screen 


f dust will be prevented 
These 


into 


ner particles « 


dust will drop down 


finer particles of 





the bottom of the chamber. From time to 


time, to prevent the screen from clogging, 


the said screen may be agitated by manipulation of a push button 
r freeing the scree from dust, and thus permit the ready pas 
of the air therethrougl The dust may be removed from 
me time from the chamber by opening the outside door, 
ind fre the chamber | pening the outs! | ind the inside 


1,177,803 \pril 4, 1916. Coated Metal Button or Similar 
Article and Method of Making Same. J. I. Quinn, Provi 


iti t i i 
This invent I elates ft the pros ction ¢ i ited meta 
} ba ced — ee ee “1) 
button, which sl] resemble a pearl button, it which will 
, | nly mad | mnt both the button 
pe i I re cheaply made, anc omprises ( l . 
or other similar metal article and the method of producing 
the same 
Throughout the specitication, the tern button is in 


————— 0) 


tended to include other similar articles, whether ade in 
the shape of a button or other similar device 

In practice the inventor dips the button blanks, which 
are preterably made of brass, or similar metal, more 
electro-positive than silver, into a so-called silver solution, 
which comprises, for example, 2 parts of silver chlorid, 6 


parts of potassiun 


hlorid, 


and 3 parts 
amount ot 


carbonate, 2 parts of whiting 


of sodium together with a. sufficient 


water, to form a thin liquid. In place of this particular 
silver solution, any other solution which will electro-plate 
silver upon the metal button may be used The metal 
button after being allowed to remain in the bath for a short 
time, say 10 or 20 minutes, is removed from the bath and 
dried Che button, coated with silver, may then be dipped, 
if desired, into a transparent or semi-transparent cement 
Such cement may, if desired, be prepared by rubbing to 


> 


gether in a mortar 2 parts of calcium nitrate, 25 parts of 


water and 20 parts of powdered gum arabic The button is 
then dried ° 
1,178,827. \pril 11, 1916. Apparatus for Polishing Metal 
Bodies. Ii. W. Spellman, New Britain, Conn 
This invention relates to a new apparatus for polishing 
metal bodies, being particularly adapted for polishing the 
surtace of cutlery and other 
re i oe ‘ 1} . 
| steel bod ~ 
\t the present time, and 


| prior to this invention, in 
producing a highly finished 


upon metallic ar 


surface 





ticles, and especially upon 

utlery, crocus has been em 

ployed to produce what is 

known as a “crocus finish,” 

the article being subjected to 

the action of a wheel treated 

vith crocus Che prepara 

tion of the wheel requires 

4 ul uch skill and patience, and 

< ial is at the best extreme ly slow, 

as is also the polishing op- 

eration, and the obtaining of a crocus finish upon articles is 
therefore very expensive The object of this invention is 


little 
finish may be imparted to articles 
manner. 


to produce an apparatus, as shown in 
and the 


mparatively 


cut, W he reby 


skill is required crocus 
In i ce 


inexpensive 


1,177,397 1916. Treatment of Production of 
Seamless Metal Tubes or Billets. Wm. Dicks, Dumbarton, 
Scotland 


March 28, 


this inventio1 
metal 


hollow billets, 


relates to the treatment or production of seam- 


shown in cut, billets or from 


to the treatment or production of rods 


tubes. as from solid 


, 
less 


rom billets The invention refers to that class of apparatus 


wherein the working sur- 
: faces of disks, rells or the 
t ; 4 Vi ¥ 
a =¢ 7 like, which act upon the 
gy T ye =\ billet or work, are provided 
g NO . 
/ ‘ with one or more series of 
\ . ’ 
spirally arranged grooves 
: | b 
. ~ and ridges which act upon 
/ . 7% the surface metal of the 
x | workpiece and feed it or 
move it relatively to the re- 
‘ i . ee 
—_— _— maining portion of the metal 
of the workpiece Hitherto 
such disks or rolls of such 
mills have en located to form a pass converging in the direc- 


workpiece, and these mills have been used 





























































May, 1916. BHE 





for the production, or reduction of a tube from a hollow billet, 
by reducing the thickness of the walls of the workpiece, with or 
without a reduction in the diameter of the workpiece, and the 
spiral grooves and ridges have acted to feed back or retard the 
flow of the surface metal of the workpiece. Now, according to 
the present invention, the reducing or acting surfaces, each com- 
prising grooves and ridges are so disposed on the working faces 
forming the walls of a diverging pass that when the rolling 
device rotates they act to accelerate the feed or flow of the 
uter or metal of the portion of the workpiece under 
treatment. 


surface 


1,179,510. April 18, 1916. Conveyer for Rolling Mills. 
Victor E. Edwards, of Worcester, Mass., Mor- 
gan Construction Company, of Worcester, Mass., a corpora- 


assignor to 






tion of Massachusetts. 
[The present invention 
relates to a conveyer tor 
— L® metal bars, as shown in 
| ¢ ——— cut, designed to be em- 
al > ot ployed in connection 
= «=, With a metal rolling 


p 


_ } mill, and preferably with 

a ss ass oe we) a metal cutting shear. 
The objects of the in 
vention are to simplify and. render more compact the driving 
mechanism of the and an 
lapping or shingling effect of the metal bars as they are fed 
upon and transferred by the conveyer. This 
designed to transfer the metal bars to the ordinary piling 
rolls by which the bars are piled preparatory to removal. 


conveyer, also to secure over 


conveyer 1s 


In order to accomplish an even and balanced pile slower 
speed of the piling rolls than of the remainder of the rolling 
mill is necessary. And this overlapping or shingling effect 


the 
the 
handling by the piling rolls. 


designed to reduce 


they 


of the metal bars is sufficiently 


speed of the metal bars as are delivered from 


mill to allow of their convenient 


1,179,762. April 18, 1916. Metallic Coating and Process of 


Making Same. Max Ulrich Schoop, of Hongg, near Zurich, 

Switzerland, assignor, by Mesne assignments, to Metals 

Coating Company of America, of Boston, Mass., a cor 
poration of Massachusetts 

The fundamental idea of the in- 


the metal 
treated 
finely divided molten or 
plastic condition, and to this end is 
sprayed, projected or blown 
the surface by 


vention consists in that 


is applied to the surface as 
S— 





a base ina 


onto 
suitable 
capable of exerting the re- 
quired pressure, or of atomizing the 
metal. This 
high pressure 
pressed air, 


means Of a 





agent 


either 
steam, hot com- 
any other gas or 
vapor under sufficient pressure to 
atomize the metal in a_ suitable 

y. atomizer, whether heated or not. 
Instead of the metal, 
the liquid metal projected 
surface, as shown in cut, to be coated in a very 
capillary stream, or a number of streams united to 
form a spray, there being used for the purpose one or more 


agent may be 


or 





atomizing 


may he 


the 
fine or 


onto 


nozzles of suitable form through which the molten metal 
is forced. In some cases a continuous fine stream of metal 
has been forced from a nozzle and broken the ontinuity 


of the stream by rapidly vibrating the nozzle, ot 


metal mav be 


stream of! 


directed against an inclined plate and thus sprayed 


1,178,863. April 11, 1916. Method for Producing Bands of 


Aluminum. E. R. Lauber and R. V. Neher, Emmishoffen, 
Switzerland 
: Methods have been proposed by which small sheets or foils 
a of aluminum of 0.0003-inch in thickness can be produced, but 
i strips or bands of aluminum could only be rolled at a minimum 
' thickness of 0.0008-inch, and only a yard or two in length. Bands 
% of a less thickness heretofore have become plaited or torn during 
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the rolling process so that they could 
desired by the trade 

According to this invention, aluminum, after 
by heating to 270° to 320° ¢ 


10t be rolled to lengths 


annealed 


being 

and then allowed to cool, is drawn 

by rolls at a high tensile strain, and under a comparatively small 

pressure Accordingly aluminum of a less 
} 


than 0.0008-inch, as instance 0.0003-inch, can be - produced, 


1 


bands of thickness 


tor 


which becomes neither plaited nor torn, and may be produced 
a mile, more or less, in length 

When producing only one band according to this method 
thick band or strip of aluminum, after having been heated t 
270° to 320° degrees C. to anneal the same is wound onto a roll 


and the band passed between two 
the 
consequently 


rolls driven in opposite dire 
tions and at a small pressure 
by. The strip is 
rolling and drawing action 


band becoming elongated there 


subjected simultaneously to a 


1,180,118. April 18, 1916. Furnace for the Distillation of 
Metals. R. H. Erigle, Trenton, N. J 

The patent the combination in a distillation furnacs 
of a stack chamber, a fireplace at one side thereof, said fireplace 


having a backwardly inclined front wall, a back flue 


covers 


ommuni 


cating at the top with the combustion chamber of said _ fire 
place, and at the bottom 
with said stack chamber, and 
a retort mounted in said fire 


place, and at the bottom with 


said stack chamber, and a 
retort mounted in said _ fire 

place so as to extend 
across the combustion cham 
ber thereof, the inner end of 
said retort being exposed t 
the products I ymbustior 





descending said back flue, anc 
the neck of the retort pr 
jecting through — the bacl 
wardly inclined front wall 
the fireplace 
The combination, in a di 
tillation furnace of a central stack structure, as shown in cut 
with chamber therein, a series of fireplaces grouped around sai 


stack structure, a series of descending flues each communicating 
at the top with the combustion chamber of one the fireplace 
and at the bottom with the stack chamber, and retorts mounted 


in said fireplaces so as to extend across the combustion chamber 





thereof, each of said retorts being exposed at its inner end to 
its respective descending flue. 

1,180,249. April 18, 1916. Compound Metal Body. (tt 
H. de Laporterie, New Brighton, Pa 

The fundamental discovery upon which the process rests is 
that while, unlike metals and alloys of high melting tempera 


tures, such as copper, silver, gold, aluminum, cupriferous alloy 


aluminum alloys (such as aluminun 
} 


etc.), do 


the 


(such as bronze. brass, etc.), 
bronze, bronze 


not 


manganese 


unite readily under usual 














conditions of melting, and volatilize 
Br metals of low melting temperature 
7 | if cast there against at the ordinary 
4g) casting temperature of such high 
melting metals; yet, if certain deoxi 
dized and deoxidizing alloys of su 
high melting metals as above r 
bn sh ferred to are maintained at a tem 
<5 - perature considerably below tha t 
which they are usually cast, and the 
metals to be ated are previous! 
, coated with a metal r all I 
melting temperature, detrimental ox 
dation, volatilization, and iporiza 
tion are avoided, and the use of pr 
tecting apparatuses and added protecting manufactured influence 
for the film coatings obtained are eliminated The union s¢ 
cured is absolutely permanent, being inseparable | hang 


temperature such as heating to red heat and plunging into 


water 
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claimed for it by the maker. The truck in the first place lifts 
24 to 3 inches, according to the size of the truck, and this, it 
is claimed, is necessary in an elevating truck so that the wooden 


about different 


forth 


to 
wn inclines, and so 


platforms will be raised sufficiently run over 


floor conditions, up and do 


Another important fact mentioned relating to this truck is 

; “i 1" , ‘ 
that it will raise and lower its load vertically, which allows 
loaded platforms to laced close against icl ther without 





i Ire I t is tha tis 1 
hea enol to ! 1 usag Che ¢ ting tru ve 
rom 305 pounds uy rd rding to size, and as the capacit 
f all irt ive ( ured carefully, a gin of safety ha 
been set that hi e lor ervict ni feature about the 
truck which nufacturers lay stress upon is that the loa 
can be lowered without shock or jar, and equally important 
the fact that the release check is in a vertical position, so theré 
is no danger of the liquid leaking out, and the check becoming 
ineffective Furthermore, the L-S-Co. truck handle is always 


of the release mechanism. There is no possibility of th 


handle flying up and 


free 


injuring the operator 


CRUCIBLES 


[The Joseph Dixon Crucible Company, of Jersey City, 
have issued the following thoughts about crucibles 

The life of the crucible maker is not the halcyon, care 
free existence that “foundry folk” possibly have in mind 
that it is. Leastways it has not been such for many, many 
weary months, which have been mostly dark nights. The 


proper clays and the securing of such in sufficient quantities 


is what has troubled the crucible maker. This, in fact, is 
“the crucial rock” upon which all their hopes and efforts 
have been wrecked 3ut at last the sky is clearing. Clays 


of more satisfactory sorts have been secured and with their 
use better results in the foundry will be had and longer 
lived crucibles will result. It rests, however, with the user, 
in a measure, to improve the present unfortunate state of 
affairs, and this can be done in the following ways: 

Greater care must be given in annealing—more time must 
be consumed, after the crucible is received, before it is put 


into service, and smaller crucibles used than those which 
the foundry has been in the habit of using. In past years 
all brass rolling mills, crucible steel casters and jobbing 


shops thought nothing of having six months or a year’s stock 





of crucibles ahead of their wants—seasoning and drying 
Today no sooner is a crucible received than it is put into 
active service 

The native clays now used by the crucible maker have 
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MODEL HI-LIFT ELEVATING TRUCK made the crucible more frail and tender than were those 

ide from foreign clays—more likely to crack on sudden 

The truck shown the cut has recently been placed on the heating and cooling. Therefore, more than ordinary care 

market by the Lewis-Shepard Company, of Boston, Mass., and it must be used by the melters in the handling of American 

has a number of very important advantages over existing types clay made crucibles. 


Crucibles should not be cooled down too rapidly, any more 
than should the heating up be done too quickly. It is a 
good plan to return the crucible while it is still hot, after 
the day’s work is done, to the furnace from which, of course, 
coal has been dumped. By doing this the strain in the 
will not be as severe and the crucible will not crack 


th 
ne 


oOoimnNng 


so early in its life 
Che smaller the crucible is the greater are the number of 
its that can be secured. Therefore, if a crucible of a size 


r two smaller than what is generally used is adapted, better 
ilues and less disappointments will be the results. For 
stance, if a foundry uses a No. 400 pot, let them adapt a 
o. 300 or a No. 225; or in a shop where No. 60’s are the 
e, let it be a No. 45 or a No. 50. In this way both caster 
r le maker will be relieved of the hundreds of an- 
es ane complaints that for the last few months have 
‘ their bed one Tt roses with the petals, buds and 
ers | | ed off 
PNEUMATIC POWER SQUEEZER 
he | ( er oO! Iding machine shown in the cut 
improved ty] which has just been put upon the market. 
é il SI show! 6 by 48 inches, is the largest 
t uilt by the manufacturer, J. F. Webb Man- 
& Sup Company, Davenport, Iowa 
said, can be used to good advantage with 
isk a ell as with a larger flask. Among the improve- 
this chine over other types may be men- 
101 t alve ua tight. 
The tate tl | | \ f one instance where 











\ PNEUMATI( 


POWER SQUEEZER WITH 
48” SPACE BETWEEN SIDE 


16” CYLINDER AND 
RODS 

this valve has been in service for ten years and shows no leak. 
Either type of vibrator can be furnished with the squeezer. A 
pattern plate type is shown on the table in the photograph, but 
a vibrator can be attached direct to the machine, both types 
being operated by a knee valve. 

The regulating valve shown under the table of the machine 
to the right regulates the ramming of the sand, and can be 
changed to get any desired pressure. When the required pressure 
is obtained this valve remains at this pressure so that the oper- 
ator knows that all molds will be rammed uniformly. The ma- 
chine fully equipped includes a side shelf, a riddle rack, a blow 
ol boxes, and also a 


regulating valve, 


either 


valve, air gauge, two t 


vibrator of tvpe 
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always run true it the 


I-RITE with a washer to one with lead, and the 


wheel fits the spindle; if not, it should be bushed so it will fit 

then the wheel can be turned down true \ man can balance 
| ee ] = ) ~ : . ' ; : 
ce  Pyeeaee —" 1 the cut 1 all the wheels he wants to use for a half day all at once 


manufactured by the Gibb Instrument 
Company, of Pittsburgh, Pa., and is one 
h: net . the radiation princiol 
that perates on ti acdiatio { Cl 2 
that is, it duplicates thi lor of heated 
odies, and at the same time indicat 

the temperature o I irate 


brated scale lhe manufacturer of the 


t 


read ten peratures O! he piece Of metal 


under treatment within one or two pet 


cent. of the real temperature, regardless 
of the furnace temperaturt 

[he pyrometer, which is known by the 
name of I-Rite, is clat be manu 


factured in such a manner, and 1s so 





simple that 1 il © $s l lace i) 
the hands ot the unskille vorkman, and 
Ne onstructio! Cal t 
t e. 4 ore us¢ I 
t e tempe ‘ heated body 
either with A t 1 turnace 
ine | S t ‘ 
(MM) t 1. SOK £00 to 2.300 
| een ; saaeed 2 
THE SAFETY WHEEL BALANCING WASHER IN US 
] i Kk 





: P 2, = F , ‘ 
mark them with chalk 3” o1 e as the scale on w 
1 1; ? hi ] 1 ] j + rt ] j | 
ndicates ihis scale 1 laid © y a andard rule 
lhe washer is made to fit all standard spindles and can le 


on emery wheels and polishing machines, the same a 

ing lathe. The washer is manufactured by Hunt and Stre 
Hamilton, O., who will be glad to send further particular 
request 


POWDERED ALUMINUM 


\mong the many abnormal and exorbitant demands created 
by the war, perhaps no other demand was so out of the ordinat 
as that for powdered aluminum. Several uses, each of them not 
generally understood, claimed aluminum, and caused that metal 
10 soar in price in a manner to make all other metals seem to 
recede, even in these days of universally soaring prices. Either 
as a scavenger of metals, or to give greater cohesions to the 
atomic components of steel, or to act as a munitions pyrotechnic, 
powdered aluminum came into sudden and feverish demand. 
This demand in normal times had been supplied by a very few 
concerns, who jealously locked away the priceless secret of the 
wonderful achievement of pulverizing aluminum, so that when 
they could not meet the newly created demand, the Provost En 
gineering Corporation of New York and Brooklyn undertook to 
do so 

\fter spending thousands of dollars in research work, in the 
prosecution of which several methods of actually powdering 
aluminum were evolved, most of which were discarded as being 
urely laboratory but not commercial successes, the Provost's e1 


MACHINERY 











gineers finally forced the secret from reluctant nature 


By far the greater amount of all aluminum used for mu 





urposes is used for pyrotechnic effects lo produce 
luminum it is necessary to reduce this metal to what is 
200 mesh, which, according to calculations made bv the 
ist Engineering Corporation, reduces each pound of aluminun 
» 768,000,000 particles; or, to what is practically an impa 
' wder. This metal in the form of a powder of such 
of malleable iron and is perfectly safe, and saves the lathe, elu ill readily explode when “clouded” or thrown in spray fa 
and emery. and will save time enough in a half day to eacl ind because of its high actinice properties, aluminum is, next t 
: yperator to pay for itself. A man can balance a wheel in one magnetism, the best metal illuminant known, emittins f 
minute with this washer, while it takes, sometimes, as much as _ light of an almost blinding brilliance, besides generating n 


one half hour to balance a wheel with lead, and then it isn’t in intense heat than any other metal 
perfect balance. A man can balance ten wheels on an average The use of pyro-aluminum for militar 
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So much attention has lately been given to the welding ot 


the application t 


that it 


THE 





en dispatches from the front make mention of “star 
efer to shells loaded with a small percentage of 

hich, if fired at night, will, upon exploding, 

t flas} d announce to the gunners that fired them 
t tne expl aes and in that way serve as 

£ cle If two hostile fleets should encountet 

} great advantage would accrue to that 

uIpp tl iluminum loaded shells The force s 
| ‘ le, all other things being equal, to so much 

locat r “pick up” the en with results that 


eeping with such an advantage When searchlights 


“located” enemy air 

( irry bombs loaded to give them hints 
ght d e to earth in enemy 
recedente I alumium has 

t rhaps no other etal has mewhat <« ! 
h in fact has the of aluminum gone as 

t Pre t Engine g Corporation has re 
ited aluminun | never been put o1 

e for whicl id bes inutactured 

( ilu a jul than it ld ive n the tabri 
| thing has been 1 iced t vder from the 
le ( d ingot ind « | iD! ite’ Vare and a 
aqustry | ee! n lve that Ot producing 
late il a | ed and il minut | i re ally 


WELDING SHEET ALUMINUM 


By C. R. Sutton 


to tell briefly something 


automobile industry 


be ot interest 


May 


the 


For the benefit of those who are not familiar with the welding 
process, a detailed explanation of the method of proceeding with 
this cla f sheet aluminum welding will prove interesting and 
instructive In the majority of operations, the edges of the 
sheets to be welded are turned at right angles to a height from 
me-and-one-half to two times the thickness of the metal \fter 
applying a flux to cause the metal to flow freely, in a manner 


described later, these up-turned edges are brought together and 
held with clamp tongs, such as are being used by the operator 
n Fig. | \ short section of a few inches is then welded 

Chis welded section is allowed to cool thoroughly before re 
moving the clamy therwise a crack would develop which might 
tollow the subsequent welding, as aluminum when subjected to 
ntense heat ery fragile Che tongs are then moved a few 
inches al the line t the weld and tl metal welded to that 
monet thi continued until the entire section has bee ined 

he part not vet welded s allowed t ing tree I held 


} 
t 


t l I ( ( ng Mux trom the 
\ e adjacent metal for the reason that prac 
uuminum fluxes contain chlorides and aluminum ji 
+ ; ; ) 1! } - : . 
le t n of chil e, either in the free state 
Tr ¢ s. Ind 
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or in combination with other elements. This causes corrosion 
which may may not appear until after the body has been 
painted, when it will cause the paint to peel. 


or 


Not all fluxes can be used in a wet form, but in the event 
that a dry flux is used the same precautions in regard to re 
moving all traces of the flux apply. It is customary to have 
a pail of water handy so that the scrubbing may be done im 
mediately upon the completion of the weld 

Care should be exercised not to “trap” the flux in the weld, 
in which case n amount of scrubbing would remove it By 


“trapping in the weld” is meant the flowing together of the 


| ol and below the the flux can- 


flux so that 











OPERATOR WELDING IN FRONT PANELS OF FRANKLIN COWL 
NOTE METHOD OF HOLDING SHEET IN POSITION FOR THE 
WELD rHIS ALSO ILLUSTRATES THE COMPLETE OXY- 
\CETYLENE WELDING OUTFIT 


\n advantage in using flux in a moist condition is that, when 


applying the first coat with a piece of cloth, both edges of the 


metal must be rubbed to a distance of about three-eighths of an 
inch, which operation effectually removes any oxide from the 
surface of the metal and also destroys any greasy material which 
might form a film over the molten metal. After this is done 


a second coat with the stiff brush 
No filling material is used in the welding operation except at 


detect 


should be applied sparingly 


such points as a may occur, through either the improper 








ROADSTER rwo 
AND R rIME, 


is a new product of The Prest-O-Lite Company, In t Indian 
apolis, Ind. It is peculiarly adapted to sheet aluminum welding 


on account of its small size (weighing but a few ounces) and its 


easy manipulation. With it a workman can weld thin sheets 
more rapidly than with the heavier type of blow-pipe such as 
is commonly used in large repair work 
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ASSOCIATIONS AND SOCIETIES 


REPORTS OF THE CURRENT PROCEEDINGS OF THE VARIOUS ORGANIZATIONS. 
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AMERICAN INSTITUTE OF METALS 


President, Jesse L. Jones, Pittsburgh, Pa. 
Secretary and Treasurer, W. M. Corse. All 
correspondence should be addressed to the 
Secretary, W. M. Corse, 106 Morris avenue, 
Buffalo, N. Y. The objects of the Associa- 
tion are for the educational welfare of the 
metal industry. Annual convention with the 
American Foundrymen’s Association in a 
succession of cities as invited. The 1916 con- 
vention will be held in Cleveland, Ohio. 


To permit the undrymet \ vill attend 
the annual meetings of the American Institut 
of Metals, and the American loundrymen’s As 


veland, Ohio, 


I 
during the week of September 11, 1916, to in 


sociation, which will be held in ¢ 


dulge in plant visitations to a greater extent 


than was possible at previous conventions, where 





1 = 
x al 


two or three sessions were held daily, it has 


been decided by the program committee of this organization 
to have only one technical session per day, which will continue 
from 9:30 a. m. until the papers and discussions for that session 
have been disposed of, the hour of adjournment having been 
tentatively fixed at 1 p. m. This arrangement, it is believed, 
will meet with the hearty approval of all the members of these 
societies, and it will eaable them also to devote more time to the 
inspection of the exhibits of foundry supplies and equipment and 
machine tools, which will be held concurrently at the Cleveland 
Coliseum. The conventions of these two societies will open one 
day earlier than formerly, the final session to be held on Friday 
The annual meeting of the American Foundrymen’s Association, 
therefore, will continue for a period of five days, from Monday, 
Sept. 11, to Friday, Sept. 15, inclusive. The meetings of both 


¢ 
the American Foundrymen’s Association and the American In 


stitute of Metals will be held at the Hotel Statler, which also 
will be the headquarters of these two societies, but headquarters 
for the exhibitors will be at the Hollenden Hotel 

The meetings of the American Foundrymen’s Association and 


the American Institute of Metals will be opened on Monday 
morning with a joint session of both societies. and the program 
will include the address of welcome and response: the annual 
addresses of the presidents of the American Foundrymen’s As 
sociation and the American Institute of Metals and the reports 
of the secretaries of these two organizations In addition 





{ 

representatives of the American Foundrymen’s Association 01 
the “Joint Conference Board on the Training {f Apprentices” 
will present a report, and the report of the committee on “Safety 
ind Sa tion” also will be heard 

\ joint technical session also will be held on Tuesday, the 
progra I limited to three papers, which will constitute 
symposiums on the following subjects: “Waste foundry sand 
its reclama ind dienosal.” wich will be dis , 
papers that will treat the topic from different ewpoints: “R 
sults { the cl SCT ( operat el 1 the enginee! 

ry, as iting he inufacture of aluminus 1 rass cast 
ings, < I } I ible ist rol 1 i ca : ( 

‘ 

gating S r the manufacture f aluminur ind iss 

: " ‘ ‘ee 
Casting is l Malle ri¢ 1ro!l ind steel i 

The nual isiness meeting of the American Foundrymen’s 


Association will be held on Wednesday morning, Sept. 13, when 
officers will be elected and reports of the executive committe 


and the auditors will be heard. Also a report will be made by 
the special committee of five on the conferences which it held 
during the year that led up to the conduct the exhibit under 


the auspices of the American Foundrymen’s Association and the 


American Institute of Metals. 


Three simultaneous sessions will be held on Thursday mor) 
ing for the discussion, respectively, of gray iron, cast steel and 


malleable iron, while on Friday morning malleable iron and st 


sessions will conclude the business of the convention Phe 
gram, as outined, promises to be the best in the history of the 
\merican Foundrymen’s Association, since the topics to be 
cussed are practical and relate to problems daily confronting thi 


foundrymat 


C. E. Hoyt, Lewis Institute, ( cag exhibition manage 
ready has rece ed a. large rine ipplic it I 
and the indications are that the Cleveland Coliseum. whi 
fords a floor area of 60,000 square teet, Ww ll e crowded t 
pacity. No assignments of space have vet been made, nor ha 
a floor plan been prepared, although 1 vill be done 
the next Tew weeks, when requiren t tl ariou ex] to 


approximately will be know1 


\ meeting Cleveland foundr a . tly will be held 
the purpose t appointing committees tor the entertainment 
the visitors, to serve as guides in plant visitation and for. the 
reception and entertainment of the ladies who will attend. It 


is probable that the annual hanquet will be held at the Statler 
Hotel on Thursday evening, Sept. 14. Negotiations now are 
being conducted to secure several speakers of national reputa 
tion to deliver addresses at the banquet 

Secretary Corse announces that Bulletin No. 3 of the Ameri 
can Institute of Metals has been issued, giving the list of mem 
bers arranged in both alphabetical and geographical order 


AMERICAN ELECTRO-PLATERS’ SOCIETY 


(AN EDUCATIONAL SOCIETY.) 


President, W. S. Barrows, Toronto, Canada; Secretary- 
Treasurer, Walter Fraine, 507 Grand Ave., Dayton, Ohio. All 
Correspondence should be 
addressed to the Secre- 
tary. The objects of this 
society are to promote the 
dissemination of knowl- 
edge concerning the art 
of electro-deposition of 
metals in all its branches. 
The Society meets in con- 
vention in the spring of 
each year, subject to the 
decision of the executive 
committee. The next con- 
vention will be held at 
Toronto, Canada. The 
branch associations hold 
monthly and semi-monthly meetings in their various Cities. 





In relation to the nventior 1916 Walt 
treasurer of the American Electro-Platers’ Society, st 

“Believing that the best interest f the ciet 
served by holding the 1916 convent in the United Stat 
stead of Toronto, Canada, and the matter being presente t 
the Toronto branch, they have regretfully placed the selecti 
of a convention meeting place before tl executive boat T] 
Cl veland branch have asked that. the nvention be transferred 
to that city, and the executive board have agreed to the traz 


H. J. Ter Doest, 59 Bowery street, Akron, Ohio, is chairman of 


the committee on arrangements for the Cleveland branch. The 








Cleveland Branch—Charles Werft, secretary, 1341 East 
112th street, Cleveland, Ohio. 
retary Werft reports that ial meeting held by 
Cleveland Branch on April 22 at the American Hous 
¢ i \ { (1 ( d the Nz ( 
t erican | Societ vhi vas 
t t | 1 t < 
t ( 1 I 5 { l 1 
' that the enti wel 
t lv 6. 7 x 1 d at the Hotel Statler 
[nt pal expect ead and discusse: 
mit ire | é oT samples of 
tne \ I ( e dis S Mar icturers and 
Su] ( ‘ 1 ter t 1 i) ind demonstrat 
the I ( p-t | polishing s 
plies and equipment, as free space e provide the 
sample I pm houl ( lress in 
Elect ‘ S . 4 ( Hot » I 
Clevela QO] 
{ ad | i ‘ i l ? 
Si t ce i S 
depart ent to attend tl onventio1 Suita rrange 
ment ire bet made r the entertainment 
St. Louis Branch—F. C. Rushton, secretary, 4405 Blair 
avenue, St. Louis, Mo. 
Instead of the regular mee ul ( 
its 1 rs April 1 y gi er at t é 
HH ifter f t! ers 


AL 
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rs for a short meeting and then the rest of the evening 
Vas spent at one of the local theatres It was decided to 
old all future meetings on the third Saturday of each month 


tead of the fourth as heretofore. 


New York Branch—H. H. Reama, president, and William 
Fischer, secretary, 345 East 23d street, New York City. 


The meetings of this branch will be held in Room 714, 
2 nion Square, instead of 258 Pearl street, as heretofore 
fhe branch will continue to meet the second and fourth 

day evening of each month. 


Philadelphia Branch—Philip Uhl, secretary, 2432 North 
29th street, Philadelphia, Pa. 
Che regular monthly meeting of this branch was held on 


riday evening, May 5, at which time Dr. Lukens gave an 
teresting talk on the use of the different sulphurets as 
dizing agents 
The following officers were elected for the ensuing veal 
William J Bell, president; Otto W. Mott, vice president: 
Philip Uhl, secretary and treasurer; E. T. Homan, Samuel 
rr and Charles V. Bayer, trustees; and Charles Stein, 
librarian. Philip Uhl was elected to act as representative of 
is branch at the Cleveland Convention; alternate, Samuel, 
sarr 
The Franklin Institute has issued invitations to the Stated 
Meeting, which will be held May 17, 1916, in the hall of the 
nstitute, Philadelphia, Pa \t this meeting the presentation of 
Franklin and Elliott Cresson medals will take place, and 
there will be a demonstration of transcontinent ul and wire 
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PERCY S. BROWN 


Percy S 
plating industry 
Company, 


his long cor with the 


| lectric 


Brown, well known for ection 


estern 


chemist with the W 


electr 

Iil., 
and as one of the firm ot 
Brown and De Witt, rep 
resentatives for Waldberg 


as 


Chicago, 
















& Company, Paris, France, 
tor 


Persels plating salts, 





has now become connected 
with the Kathodian Bronze 
Works as general superin- 
tendent of their munit 


ons 






























factory at Nyack, N. \ 
Mr. Brown has been a tre 
quent contributor to Tut 
Metat INpbustTrRY fot me 
years, his most notable 
article being a complete 

























tharines, Ont. His electio1 -president 1s in 
of administration in the 
the ability which he has shown in discharging 


f his very responsible position. 


as a Vice recog- 
and 


duties 


tion his successful past of 


the 


Dr. W. W. Clark, until recently efficiency engineer of the 
Seymour Manufacturing Company, Seymour, Conn., is now 
connected in the same capacity with the Nobel Steel Com 
pany, Baird, Shasta County, Cal. 













William Stevens, foreman of the sheet mill annealing de- 
partment of the Brass Company, Ansonia, Conn., 
resigned and accepted a position with the Western Cartridge 


(Company, of Alton, II. 


Coe has 






ward Vail, galvanizing expert, is now in Portland, Ore., 
ont! alli ; lunesta 1. ; 
months, installing a galvanizing plant for the Electro 
Galvanizing Works, of that city 
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Pathe 


eral supervisor 
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WATERBURY, CONN. 
May oS, 191¢ 


Prosperity is at high tide in the metal industries in this secti 


practically every other industry is similarly affected. . Th 


‘ 


ide continues to rise, and there is no way known for f 
casting the time when it will begin to recede. There is cor 
sequently no decrease in the demand for labor, and there is als 
a widespread recognition of the rising market for labor. Bonuses 
ind increased wages and salaries have become common. Pea 
reigns in all industries, although there have been some stormy 
times, and even those who were keen to strike are now busy 
trying to make up for lost time. 

Building expansion has continued steadily in the larger facto 
ries here throughout the past two years, and wonderful progress 
has been made in record-breaking time. Now there seems to lx 
a slight relaxation in building, but the energy thus saved in that 
direction is being turned into other channels, such as the devel 
ypment of equipment and the perfection of temporary con 
veniences, as well as the completion of plans for the proper con 
servation of water and other power to meet the needs of the hour 
and of the future. 

Chere is a wonderful new undertaking for the improvement of 
the Scovill Manufacturing Company’s property now under way, 
in the form of a gteat reservoir east of the city, a goodly portion 
yf it being in the town of Wolcott. This requires the closing of 
two old roads, and before this is accomplished the company’s 
ontractors must first build two new roads connecting with stat 


roads Then the old roads will be at the bottom of the new 
reservoir, as well as a considerable acreage of surrounding terri 
tory [Two years ago no one would have suspected that sucl 


but the develop- 
ments of the past eighteen months have been such that nothing 


is any longer considered impossible to the ig manufacturing 


stupendous plans would have progressed so far, 


corporations. 

Scovill’s plant extends now from Mill street to Silver street, 
covering something like six times as much land as it covered 
two years ago. In addition the corporation owns many acres 
adjacent to its present property, and along the streams that 
supply water. 

There has been a similar development of the American Brass 
Company’s properties, here and in Ansonia, Torrington and Sey- 


hine shop in this 


mour, and practically every brass mill and mac 
part of the state has had to be enlarged. 

One of the chief difficulties here for the past four months has 
been the lack of adequate freight facilities. Waterbury has been 
under embargo by the New Haven railroad, and nearly every 
other railroad for so long that the first date has been forgotten 
he strange thing about it all is that tl 
on the conditions at Harlem river, or at Maybrook, where the 
freight irom the West and South is transferred to the New 


Haven system, but there are numerous instances of cars being 


11 14 1 1 
1e Diame 1s Officially placed 


delayed in transit that have been found at points on the New 


= 


Haven system, well across the line, and hay 
neglected and unaccounted for for weeks. 

\ll factory freight that is needed has been brought in by ex 
press, and whole trains of express cars, bearing spelter, copper, 
crucibles and similar commodities that were needed at once. have 
been brought here at great expense because there could be no 
dependence placed on the New Haven railroad’s service 

These condttions led to a general meeting f the manufa 
turers, and General Manager Bardo, of the New Haven road, 
after there had been se veral sessions between the general man 
ager and representatives of the chamber of commerce. he 
explanation of the general manager proved rather weak, and he 
was constantly on the defensive throughout the meeting. It was 
thought that some good would result, but little came from it 
Adams Express Company representatives, who have been over 


the lines on inspection trips, have marveled at the crude methods 





railroading followed, and to say that the New Haven 


+ 


agement has received a couple of black eyes on account of 
inability to meet the situation at all satisfactorily is to put it 
mildly. It is particularly aggravating to Waterbury because thi 
first symptoms of possible congestion began here, and « 


petent management would doubtless have prevented many « 


difficulties that have arisen since Interstate Commerce Com 
mission officials have been here during the past week trying to 
straighten matters out, but there 


s no optimism over that fact 

Next to the freight congestion has come the population con- 
gestion problem, and several of the city’s leading manufacturers 
recently accepted appointments to a commission to investigate 
housing conditions. There has been an exhaustive report on the 
subject presented to the city, and its numerous features are being 
studied There is need for some 5,000 homes here, according 
to the report, largely due to the extraordinary increase in popu 
lation since the present boom in brass goods wanted for war 
purposes began. 

\side from the munitions industries there is a very healthy 
condition in practically all other industries. The demand for 
clocks is large and apparently extending, and there is an im- 
provement in the watch industry The new factory ef th 
Ingersoll concern, which was formerly the home of the New 
England Watch Company, and before that of the Waterbury 
Watch Company, has some 400 
watch, made on the new model, a 


employees now, and its first 
$2.50 product, appeared about 
the middle of April. There are several other watch product 


made in this plant, which has been greatly improved, and which 


promises to be a thriving institution from now on lhe watch 
business of the Ingersolls, which is handled in the Waterbury 
Clock Company’s plant also, shows good condition and a cor 


siderable improvement over the situation a year ago 
Thomaston’s watch industry, that of the Seth Thomas Cloc! 
Company, is still slow, but improving steadily. 
Novelties are in great demand, and all the plants turning out 
these goods are busy. The lamp and burner business is good 
and the plants making materials or sundries for automobile man 
ufacturing find plenty to do, and are as active in the market 
for labor as the others. 
The financial conditions are reflected in the report of the clear 
ing-house here for the month of April. The increase in business 
ver April, 1915, was about $3,000,000, and the total for the first 


four months of 1916 was $30,978,200, as compared with the total 


for the same months in 1915, which was $18,724,700, showing 
r $12.000.000 increase. 
‘ents are high, prices are high, living is high, and consequently 


Wakes at hich, but c nditions generally were never more pros 


NEW BRITAIN, CONN. 


Business conditions with the metal manufacturers in New 
ritain continue most favorable, and never before has prosperit 

deigned to smile more brightly on either the emplover or the 
employee But underneath the exterior there seems to be a 


eeiineg rt unrest among some of the laborers. and durit oO t} 


last week of \pril a trike was declared in the malleable ir 
} 


P d - 
department of the Malleable Iron Works. one of the city’s olde 


manufacturing concerns The strikers demand a 25 per cent 


increase in wages; also an increase so that piece workers n 

earn as high as $18 per weel It is said that at present sucl 
employees are unable to earn more than $1.75 per day Che 
strike is not a crippling one, however, and despite the depletion 
n the ranks the plant continues to do business. The grey iron 


molders have not presented any demands 

Sub-contracts for war munitions concerns are still being han 
dled by various local concerns to their financial advantage, and 
is known that the P. & F. Corbin division of the American 











expansion at reduced expense 
concerns here are making steady 


HARTFORD, CONN. 


\mone other things, it 
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$400,000 brick and steel factory of 1 x BJ 
sall Bearing ¢ pany, ot Gottenber Sweden, is now com 
rlete and 1 ‘ trew days morte than 300 workm«s will be 
ngaged there in the manufacture of a high grad t bear 
ings rhe office building, adjoining the factory, was occu 


pied tor the first time Monday, May ] by 1 force of about 


seventy, a large percentage of which was from an office 
vhich the corporation has been conducting in New York 
for some time past. It was not until a special barge was 


chartered in New York that it was possible for the com 
pany to overcome the tie-up caused by the seamen’s strike, 
and to succeed in getting necessary raw materials here. The 
new factory is situated on New Park avenue about 2,000 
feet south of the factory of the Royal Typewriter Com- 
pany, and was erected by the Stone & Webster FE 
Corporation « 


igineering 
Boston since last December. Much expensive 


and specially designed machinery from Sweden has been 





installed The S. K. F. Ball Bearing Company is one of 
the largest concerns of its kind in the world and employs 
over 3,000 men in its factory in Sweden. Previous to the 
outbreak of the European war the company had planned 
to build a large factory at Rouen, in the northern part of 
l'rance, but was obliged to postpone the erection of this 
building 

Many of the of ot the Harttord branch have come 
ere trom New ! among them being S. B. Taylor, 
sales manager; H. H. Gildner, chief engineer: G. ( Mc- 
Kenzie, credit manager; A, V. Farr, advertising manager: 
R. C. Mabley, head of the automobile sales department, and 
R. | Patterson, head of the hanger sales departr ent mn. = 


Baldwin, formerly assistant superintendent of the New De 
parture Manufacturing Company in Bristol, is to be the 


superintendent of the plant, and it is expected that the output 
‘ y IT 7 





vill be about 1.000 bearings a dav Uno Forsberg, formerly 
ot New Y ork is to be the m¢ han il engineer 

Fifty el t pl ¢ iS assel ylers at the Fas I ory 
ot the Colt’s Patent Fire Arms Manufacturing Company 
went ¢ t « i stt r last veek pecause i 1€ a I 45 
cents 2 vas not granted by the management Phe 
strike is t the es ny . ' the na or 
it nizations .. 4 \\ 


















erated openly 


Che manufacturing jewelry industry, of all the metal working 
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ades, continues to be considerably of a contrary character. 
Many concerns report good and increasing business, while others, 
d many of them among the oldest established in this great 


ter of jewelry manufacture, claim that business is far below 


rmal, with apparently little prospects for any great improve- 
ent in the immediate future There is considerable demand 
help, and the indications are that as whole the industry 
is in far better condition than at any time during the year 
15 : 
The Brown & Sharpe Manufacturing Company has been very 
tively identified recently in patriotic movements and matters 
ertaining to preparedness, as well as for the general welfare 
nd improvement of its employes. It has inaugurated a cam- 
paign to have the foreign-born employes become naturalized 


itizens of the United States. Many of the 7,000 men employed 
at this plant were born in other lands and, although they have 
lived in this country for many years and have learned to speak 
have neglected to become citizens. 
[he officials of the corporation say that this is a large 
extent among the employes born in England or Canada. Many 
of the employes are already taking advantage of the opportuni- 
ties offered by the corporation in the Americanization classes 
which are being held at the plant during the noon hours. For 
some time the foreign-born men have been receiving instruction 
in the English language, and classes are now being held to in- 
struct the men in matters essential to naturalization. 


the English language, they 
true to 


Recently the company notified its employes that it stands ready 
to pay half of the expense of sending fifty of its employes to 
the military training camp at Plattsburg this summer, in addi- 
tion to giving them full pay at the rate of 55 hours a week dur- 
ing the period of training. 

The General Electric Company has begun work on the erection 
of a new plant in this city, to be located on a plot of land con- 
taining 232,715 square feet, on Atwells and Harris avenues. The 
proposed building will be of modern factory steel and brick con- 
struction, having a floor space of approximately 125,000 square 
feet, and will be utilized for making electric lamp bases, giving 
employment to between 500 and 600 skilled labor. A modern 
power plant will be used to supplement the work that is now 


} the Providence Base Works, on Hospital street, 


ing done at 
this city. 

Che 
under 


Willemin Manufacturing Company has been incorporated 
the laws of Rhode Island, with a capital of $100,000, to 
make rifles, tools, ammunition, the incorporators being 
Thomas F. Cooney, Daniel H. Morrissey and John J. A. Cooney. 
The articles of incorporation provide that the concern shall have 


enc... 


its principal office in this city. Members of the corporated 
state that details have not yet been. definitely settled, although 
John Cooney, who is a member of the lower branch of the 
Rhode Island General Assembly, and attorney for the new con- 
ern, states that Edward Willemin, who for several years con- 
ducted a manufacturing jewelry plant at 95 Pine street, is the 
moving spirit in the matter—W. H. M. 
ROCHESTER, N. Y. 
M 8, 1916 
The netal trade tor Rocheste1 may be report a cing e! 
2004 i fact ever since the rst of t the 
lower City has been fairly brisk. A few of the 1 1 concerns, 
uch as Ritter Dental Manufacturing C en 1 
isually > \ large part of the output 1 ( 
I expo! The foundries ar enjoying ny trad 
while troplaters are busier than the 
mnths Ele oplating suppl ( es ret t 
Inc 1) thie ay al ext ’ i! y 
the | cal late 
s I le Pert ting ipa ll ¢ ( 
ete tion t plant in York street Phe \ 
ised for factory purposes, and it is estimati $9,000 
fi will be a 50 x 214 foot one-story building 
i [he Rochester Stamping Company will erect one-story 68 
x 100 foot brick addition to their factory on Anderson avenue, 
estimated cost of $8,000.—G. W. G. 
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Last month was on {f the busiest mnitl | ir f the 
Buffalo metal dealers Business, as a whole, assut 1 more 
contident tone. This, however, may be due to the general feel 
which prevails among the local business men that tl rtheon 
ing months will be exceedingly prosperous ones. Nearly ever 
known industry in this city is busy \ll of this is looked upot 
as a fair indication as to what one may expect in the near future 

One disturbing factor, however, this market ha een the 
question of what effect will Wilson’s late note to Germany ha 
on the metal trade? “This jingoism,” said one of the local 
metal men, “upon which some Americans exist, and the great 
war in Europe are hardships to the metal trad Throughout it 
has caused an almost continuous advance in metal prices \r 
should we break with Germany, and eventually go to war wit! 
her, it will mean a still greater advance in metal pric: i ’ 
curtailing of the foundries’ supply of metals It will also mear 
a greater scarcity of labor than already exists, and business get 
erally will be in a terribly unsettled conditior 

Every foundry, with the exception of one or tw this cit 


is being worked to capacity. Last month was an unusually good 


one. One foundryman states: “The prices of metals are advan 
ing more rapidly than we can advance our prices on foundry 
work. In fact one hesitates to advance prices so rapidly on 


old customers. Had it not been for these things,” 
to say to THe Meta Inpusrry correspondent, “we would have 
made a nice big pot of gold. And this not only applies to last 
month, but every month since the first of the 
began to take a more healthy tone.’ 

The American Bronze Company was recently granted permis 
sion by the Supreme Court to 
H. Timmerman, of this city. “We are placing this mortgag: 
said Charles Knorr, one of the principal stockholders of the com 
pany, “in order that we may be able to enlarge and better equiy 
our foundry. For example, this week,” he continued. “we 
stalled five additional molding and other items 
equipment. With our enlarged quarters, better facilities and new 


he continued 


year, when business 


mortgage its property to ( 


Mac hines 


equipment, we expect to be in a better position to handlk 
trade.” The newly elected officers of the company are: Charl 
Griffiths, president and treasurer, and E. Z. Mason as secretat 
F. Rentz, formerly with Paul S. Reeves of Philadelphia, P 
their new foundry superintendent 

William Marr, of the National Bronze Foundry, said We 


have been so busy during April that I was compelled to 


down some of the orders which were offered to me 

The R. L. Tuck Company, of Thompson street, North 7 
wanda, N. Y., has placed in operation its new foundry 
company is now equipped to make brass, bronze, and alumi 
castings. This is the first and only foundry of its kind 
Tonawandas 

The Unique Brass Foundry is now comfortably settled in 


This 


most up-to-date foundries in Buffalo 


new foundry on Grant street the newest and on 


Schnell Bronze Bearing Company, Inc., reports business 
ing very brisk and it is doing considerable bra ind bro 
for one of the local plumbing concerns 

S. A. Day Manufacturing Company 1 ery | i 
(hey report that potash is exceedingly are and ver 

Phe Ameri i7 KNaciator ( mpal { cent] uuippe ; 

th one of the best and most up-to-date electroplating 

ents if the city ot Buffalo 

Dur April, a number of the local electropla 

elled to hir dditional hel Price ire beginning t 
the outlook for the future is very encouragi1 

The Fries Plating Compat is replatit ll of 
t Hotel Statler, of Buffal They ar rT 

I 1 nu r of the | l ( | 1 

Phe \W ashinetor P] tin Worl have i 

r both their clerical and manual labor 
emplating the enlarging of their plant 

Phe shed metal manufacturers, rolling I] 
ng as briskly as they were during th ( M 
has beer in exceptionally good vear for t rat 























Hing Mill | ! ( t Phe orporators are R. | Vandemark, George G. 
t it ( t th outhinon, K. L. Sage, H. Y. Hooper and D. M. Sage. 
lat a the Town The Crain Lead and Zinc Company, of Cincinnati, Ohio, has 
f is se ¢ icorporated, with a capital of $50,000, to deal in metals 
1( ( ( Three The ators are George M. Harding, Joseph T. Harrison, 
lar t] er f t. 7 R. P. Meyers, John Q. M: Charles L. Swain 
\ ( lant The Mutual Smelting 1! Refining Company f Columbus, 
it | G. W.G Ol i! porat with a capital of $10,000, to d 
t é TI rators are Charles N. Bagle 
“a ' ‘ 
NIAGARA FALLS, N. Y. - a Wo aS 
r} West End Star g and Manufacturing Company, of 
RQ 19] Clevelar O has bee ncorporated, with a capital of $50,000, 
° ‘ » / ie t siness Che incorporat o 3 e] 
{ f the econt f tise Menger Jessie Shatto, Marie Kurka and L. C 
rea age ar cane Seale 4 S JW. 1 
] +} yn T k tr is the stril 
the ants. To meet the expected summer tt CINCINNATI, OHIO 
ber of the local plants are making improvements l res 
ti to their present establishments Labor is scarce in it a” ; ; Ma‘ ©. 1916 
the fact that top-not wage ire bing rid J e almost vertical rise in the price of metals continues, as 
he foundrie , oved a ne trade durin April, the pric 1§ nt be ex ected, te occupy the serious attention 1 members 
aia teal it Sil eieeeteal tiles te teoel te f the trade in this vicinity, inasmuch as it is pl ying a very 
F Sete mel ry Titanium Alloy ¢ oe Cr mportant part in contract work However, it most cases 
3 oA the % ier Brass Gonads hav: ' F nders and supply men are protected by provisio Ss covering 
ent number of orders during the last “ e rise, and their chief worry is the increasing difficulty in 
- ie Oe Ener securing metals, even at the current prices, this, of course, 
1 wi ainene ters is decidedly much stronger than it eing the fundamental | cause of the increase Demand for 
’ a X aniiad Rtawss Chmseeineislon theese andl 4 equipment calling for the use of copper, br ze, brass and 
law af « ore tee facet camaner thatela have fernichh rth _was never more active, the operations of nachine-tool 
ibundance of rk in this line. The jewelry, silverware ar manutacturers continuing at an extraordina y! ite calling tor 
netetile ummetnrtinns me alten mail . ide walauen aff teak the employment of tl ree shifts a day On the other hand, the 
his. } WeVe! ibout the normal spring boom Most of t ( ypersmiths, wv Se chiet market lies vith the distillers and 
nega ‘aan annals is caniien: seicl ae ewers, have within the past few months been receiving the 
ae ; enelit of a sudden demand r equipment designed to enable 
‘he Spirella Company revorts a very busy Aoril. and that ; tillery plants to turn out | roof alcohol To the un 
‘sins teal then Aaell & eens C. E. Leffel. the ox tt the . ression has be that e distillery plant can 
ral superintends f this compar with offices at the Catara 2 om eee Ue little or a SS een but this 
* minaiiie 2 atl os cumiinene il qt, Ge te peeiiees far n being the case that it $ sa d that to change an 
wt ; Nj ira Ir 7 Bake Snecialt Company ll il ( tillery ver to the man facturing o! alcohol tor 
will manufacture Ford timer cane » of a ; - market requires an investment of $40,000 a1 upward. Chis 
Bakelite ' es vi largely into copper, and the high price of that metal, 
During ¢ ‘ £ April the ¢ rendeme Common had + ther w ith th e activity among the shops, has made the price 
est pay 1] ts entire history, there now being employ: I went wore W mH now 1s, amounting to several times what 
thout 1.800 1 : | il plant Che contract for its Canadiar emaseRE work would have cost before the wal Che large pronts 
eal en Ineots t Ni va Faille Ont. and to he knows ch are being r lized by makers of alcohol have tempted 
= Canadien Anal SC csniitee Ticn tom eieatidliindl The ry many distillers into the business, however, and while cop- 
‘. ath he kk tos “en truction covered with iron, at rsmith re now ul able to promise complet of any such 
1] t $100,000 rhe ome Call » will be SO by 90 fe irk short of six months hence, orders continue to come in 
WIXI ! I 160 feet; furnace room, 60 by 200 fee Threats of further labor trouble amor the machinists em- 
sateen OS tue ( t and the three transformer rooms. 30 1 ed in the various machine-tool and si ir plants in and 
, ; P wet ] . ~ , 
1) fact ' three side tracks leading into the plant | Cincinnati have been heard, the union men claimit g 
G.W.G they can tie up many plants, and seriously inconvenience all, 
ess the icreased wages which they demand are granted. The 
unufacturers, however, are holding out undisturbed, pointing 
COLUMBUS, OHIO t the present active operat ns as proof of the il ibility of the 
strikers to hinder work 1ey e confident that there will be 
May 8, I no great difficulty in keeping men as long as wages remain at 
metal Volt s and central Ohio s rule their present high levels, and regard demands for further in- 
f tive di t st ontl \s general pr sition reases as unreasonable 
| ave Dé g, with the except of spelter and lead The Edna Brass Manufacturing Company, one of the active 
Botl hes tals have Vn a Sits weakness rhe volume ries the brass trade in Cincinnati, is preparing to con- 
ess 1 any ctions is increasing. Pros- t storage building at the rear of the plant, on Reading 
pects for tl ul js every way. Copper remains to af much-needed space for ishing material, as 
I th ind in every locality. No. 1 scrap ve is supplies [he building is to be two stories high, and 
I ‘ to 27 cents per pound. Brass is 6 by 67 feet, of brick and steel construction—K. C. C. 
| and red scrap is selling at 21% to 22 cents 
‘ ! ul scrap at 17% to 18 cents Tin is rather 
. ee es Ab sge DETROIT, MICH. 
t metal f the strongest in tl market May 8, 1916. 
Ouite —e ee cor have been started in Operations in all the trades involved in the use of metals 
( ect M i ! g well a their con ntinues on an extremely active basis in Detroit, and in the 
imptic ; anufacturing centers along the Canadian border. Detroit, the 
Ohio Metal ¢ is leted a large addition t ‘Wonder Cit) s attracting the attention and admiration of 
it int at | et al Fourth avenue. The additio1 the whole world Its building is proportionately better and 
ses a nace f the making of ingot brass. The plant is greater than that of a1 ther manufacturing city with products 
one of the 1 t ete in central Ohio. of quality and quantity unsurpassed, and is the third exporting 
The S; \letal Products Company, of Spencer, Ohio, has city in America Everyone is acquainted with the fact that it 
been it rat with a capital of $25,000, to mak« etal prod- is first in the n facture of automobiles, producing more than 
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65 per cent. of the world’s output, and manufacturing all grades 
from the Packard to the Ford, the annual output being more 
than 400,000 cars at a valuation exceeding $400,000,000. 

One Detroit brass plant manufactures more than half of the 
lubricators made in this country, and it is one of the largest 
producers of lubricants. People wonder at the smoothness and 
rapidity of its growth, but Detroit has the largest axle factory 
in the world and the largest pin factory, producing more than 
12,000,000 pins daily. From the above can be seen the prominent 
part that the metals enter into in these different lines of man- 
ufacture. 

The different brass manufacturing plants along the Canadian 
border are running to their full capacity. 

The Allyne Brass Manufacturing Company, located at Craw- 
ford avenue, is very busy on plumbing brass goods. The 
Master Carburetor Company, Fort street, is running a day and 
night force to keep up with the orders on hand as they are 
unable to supply the demand on their product. The General 
Aluminum & Brass Manufacturing Company is putting the fin- 
ishing touches to the new additions to its plant and installing 
new machines. The company is also running day and night.— 


P. W. B. 


TRENTON, N. J. 


May 8, 1916. 

With the advent of summer comes considerable building in 
this city, and this adds to the prosperity of the metal industry. 
One real estate broker alone has broken ground for fifty houses, 
while many of the Trenton factories are building or will build 
good size additions. More hardware is now used in the ordi- 
nary dwelling house than formerly. The demand for metal arti- 
cles is on the increase in every section, and the demand for cop- 
per and brass is far greater than it has been in many years. It 
is safe to say that there is not a scrap of copper or brass lying 
loose anywhere, except where it is packed up to be shipped away 
or to local foundries. 

Junk dealers have inserted advertisements in the newspapers 
asking for various kinds of metals. This is the only way all the 
scrap material can be gathered up and the market supplied. Junk 
dealers are paying 18 cents a pound for copper wire, 15 cents a 
pound for light copper, 14 cents a pound for red brass, 10 cents 
a pound for yellow brass, 8 cents a pound for light brass, 4 cents 
a pound for lead, 10 cents a pound for zinc, 30 cents a pound 
for aluminum, 20 cents a pound for pewter, 25 cents a pound for 
tinfoil, and 30 cents a pound for block tin pipe. Trolley, tele- 
phone and telegraph companies have recently lost heavily through 
the stealing of copper wires from the lines in this section. 
Thieves found that it paid well to take a horse and wagon at 
night and strip sections of wires from the poles because of the 
price received from junk dealers. The latter take all kinds of 
chances in buying stolen metals from thieves. Unoccupied dwell- 
ing houses in this city have also been stripped of brass, copper 
and lead trimmings by thieves. The order recently placed with 
United States smelting concerns for many millions of pounds of 
copper for foreign nations will cause a big demand 
plants and junk dealers for copper. 


on smelting 


The Billingham Brass & Machine Company has a standing 
order to buy all the brass from every Trenton junk dealer. The 


company has several government orders on hand, calling for 


considerable brass, and pays a good price for the same, but saves 
paying freight on it from some other city. The plant 


full-handed. 


is running 


William G. Wherry, head of the Skillman Hardware Manu 
facturing Company, is home from a business trip through the 
Middle West. In talking with a representative for THe Meat 
Inpusrry, he said “TI was surprised to find business so good 
in the West. I also found labor scarce, which is a good sign 
that there is prosperity. With the greater majority men 
working and money easy to get, the country has no kick coming.” 
The Skillman company ships considerable of its product through 


the West, and Mr. Wherry was looking after some 
there. 


rders while 


The Mercer Automobile Company is very bus) force is 
working nights. Since the big addition was built, measuring 85 
by 400 feet, the company is now able to manufacture various 
metal parts for autos. Some of the brass parts are made at the 


plant of the Trenton Brass & Machine Company. The J. L. Mott 


and a 
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he wf 


Company is busy working on its second big war order, and the 
plant is being operated in three shifts. The majority of the 
night shift is busy in shaping shells. The Bechtel Engraving 
Company is holding its own, and President Daniel J. Bechtel 
expects a good summer. The Trenton Smelting and Refining 
Company is rushed with orders at its two Trenton plants, while 
the National Electric Plating Company finds better. 
Sparks from a cupola caused a slight fire at the plant of the 
Trenton Smelting and Refining Company. The Mackenzie Foun- 
dry Company also suffered a loss from the same cause.—C. A. L. 


business 


LOUISVILLE, KY. 
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Louisville coppersmiths report that they are now working night 
and day in an attempt to keep up with new work which is roll- 
ing in considerably faster than it can be handled. There is a 
marked shortage in experienced copperworkers as for several 
seasons very few new men have been employed or broken into 
the business, with the result that good men 
at any price. 


are not to be had 
Skilled mechanics are in big demand in all lines 
of manufacturing, in some cases being almost impossible to ob- 
tain. 

On account of the big advance in the price of metals, especially 
copper, brass, etc., there has been a great deal of stealing going 
on during the past few weeks. Local coppersmiths are now 
forced to employ night watchmen, and barricade their doors to 
keep from having expensive material stolen 

Prices quoted on copper and brass goods are only subject to 
immediate acceptance, and long-time delivery. Sheet copper 
can be had in about thirty days’ time, and the manufacturers of 
sheet copper, in some cases, are keeping the dealers fairly well 
posted on prices. Tube mills, on the other hand, are 
four and five months to make deliveries on some sizes, 
not keeping the trade posted. 


taking 
and are 
Quotations in Louisville the latter 
part of April were sheet coppers, 37 to 38 cents per pound; tubes, 
basic price, 40 to 41 cents; and ingot, July delivery, 28 to 29 cents 
\ large copper concern of Louisville reports that it 1s filled 

on ordinary copper work for at least 
is unable to accept any immediate business. 
general in the trade. 


up five months, and 


This condition is 

Charles A. Finegan, formerly proprietor of a small brass foun- 
dry at Twenty-seventh and Slevin streets, Louisville, is now 
conducting a big smelter at Depew, N. Y., and has devised an 
improved method of extracting brass from cinders, old cruci- 
bles, etc., and is buying up many old foundry drums, which are 
being sent East for rectifying. It is estimated that by 
methods of extraction several thousand dollars’ 
will be recovered. 

The Freville-Platt Company, Louisville, manufacturers of 
steam pumps, has again changed its name to the J. J. Reilly 
Manufacturing Company, under which title the concern operated 
for many years. The capital stock has been raised from $30,- 
000 to $50,000. 

The National Foundry and Machine Company, 1408 West, Main 
street, Louisville, manufacturers of 


the new 


worth of brass 


pumps, brass goods, et has 


arranged to build a one-story brick addition to the plant at a 


cost of about $1,500 
Harding & Felix, sheet metal workers, 6f Henderson, Ky.. are 
w working in tin, copper, galvanized and other metals 
(,. D. ( 
NEWARK, N. J. 
May 8 1910 
No trouble to get orders, but very difficult to get materia t 
which to fill them; some trouble in shipping goods because of 
the congested transportation facilities, and prices oft materi il 
ranging from half again as much to two or three tin 
much as a year ago at this time, would about sum up the cor 
tion of the metal business in Newark and vicinity at the present 


time There is no doubt that each passing month busin 

becoming fundamentally stronger. But it is not natural and nor 
A year ago thousands were out of work and the un- 

employment problem 

somewhat 


the 


mal yet 

acute, though beginning 

from the still worse conditions that prevail 
Now, and for 


was 


winter several months back, many mant 
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facturers of metal goods have been unable to get sufficient com 
petent help, some of them advertising almost constantly for help 
in local and outside papers This condition is in part due to 
the better business conditions prevailing now, but in large meas- 


that 


and in need of so 


the fact 
Suc h high Ware 


legitimate 


ure to manufacturers of war supplies are paying 


many hands that it drains the 
held of industry 
munitions prevents a free 


for the 


Manufacturers of the regular lines 


In a like manner the manufacture of 


development of normal business and accounts abnormal 


condition in the metal trade 


f metal goods have to pay twice as much for materials as a year 
ago, because the metal and are will- 


The risk for 


munition makers must have 


ing to pay almost any price to get it deliveries 


has been almost entirely shifted to the shoulders of the metal 
goods manufacturers by the makers of the materials Where 

year ago many of the material men would deliver goods at the 
door f the manufacturers, today orders are received with the 
understanding that all risks of every nature are to be taken by 
the consignees No definite time of shipment is given as a rule, 
but often there is a statement to the effect that shipments cannot 


be expected within from two or three to four or-five months 


If it were not for the high prices now prevailing for metal 
goods, there would be a still larger demand for many lines. 
Where it is possible to defer ordering at the present time, many 
aré¢ postponing their orders iI the hope that prices will soon 
break This cannot be done, however, in the majority of cases 


the general 1 business 


that 


a demand, even at 


because of the fact improvement 1 


has caused such increased prices, that post 


ponement of orders is out of the question 
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Brass Lawrence street, 


The Newark Works, 18-20 repo! 


that business is very good at the present time as far as ability 


to get orders is concerned. The high prices of materials, how 
ver, has somewhat of a tendency to check some business, 
and the difficulty of getting materials makes it hard to fill 
orders. 

Local platinum importers and dealers report that no mori 
f this metal is coming in from Russia, which is the world’ 
principal source of supply. Some is coming in from Soutl 


America, but the quantity is so small that it has little effect 
he market. High prices are paid for scrap metal, and ever) 
possible source is combed for metal not actually in use. 
the local manufacturers of goods have bee 
receiving more for their scrap metal during the past few months 
than the metal itself cost a year or year and a half ago. It 
is exceedingly hard for manufacturers of goods to get 
material with which to fill their orders. makers of brass 
novelties and small articles have turned to the use of aluminum, 
where this has been possible, and this has created an unusual 
demand for that metal. 

The industrial exposition to be held in connection with the 
celebration of the 250th anniversary of the of Newark 


t 


Some of brass 


brass 


»ome 


founding 


will be opened by President Wilson on Saturday, May 13 
Eighty-nine industries have been booked for this expositio1 
Among these will be several lines of the metal industry. The 
jewelry exhibit will be one of the features of the expositio: 
There will also be exhibits of metal advertising novelties, art 
metals, tin ware of different kinds, and wire cloth and wir 
work.—R. B. M. 


NEWS OF THE METAL INDUSTRY GATHERED FROM SCATTERED SOURCES 


Rome 


Rome, N. ¥ 


fires 


It is repor 


are Dul 


ted that the Wire Company, 


ding a casting shop which will contain ten 


The addition to the power house of the Bridgeport Brass Com 
pany, Bridgeport, Conn., will be 42 x 101 feet, one story high. 

lt is reported that, owing to increased business, the Continuous 
Casting Company, Garwood, N. J., is doubling its building at 
capacity 

The Excelsior Needle Company has awarded the contract for 
the construction of an addition to its plant on Field street, Tor- 
rington, Conn 

F. G. Miller & Son, electro-platers, 73 John street, Belleville 
N. J., announce that they are now ready to produce a genuine 
gun metal finish on steel novelties, et 


An addition to the office of the American Pin Company, manu- 
facturer of brass, bronze 
Waterville, ¢ 


aluminum and German silver castings 


and novelties onn., is now under construction 


The Great Western Smelting and Re 
I11., has established a 


W oolworth 


Chicago, 
2244-46-48 


Green, 


ning Company 
New York, 


management of H. L 


branch ofhce in 


building, under the 
The Sterling Blower Company, Hartford, Conn., announce that 
there 1s no foundation for the published report that they are to 
build two one-story additions, 32 x 180 feet, and 42 x 130 feet. 
The Twisted Wire & Steel Company, New York, have 
removed its factory and offices from 515 Greenwich street, 
to its new quarters at 437-453 Eleventh avenue, New York 


The Newell Manufacturing Company, manufacturer of brass 
goods, etc., Ogdensburg, N. Y., has let the contract for an addi 
tion to its building, 70 x 40 feet, which will be used principally 
as a store house 
The Ornamental Casting Company has started a foundry at 
122 Wooster street, New York, and will specialize in the manu- 
facture of white metal castings of all kinds. The company will 
also make the molds for producing the castings. 


The Killark Electric Manufacturing Company, Twenty-second, 


Washington and Lucas avenues, St. Louis, Mo., is in the market 


for screw-cutting and plating machinery. They operate japan- 
ning, lacquering, soldering, stamping and galvanizing depart- 
ments 


Work has begun on the new five-story shop, office and ware- 
house building for the Aluminum Goods Manufacturing Com- 
Wis., to cost about $100,000 and which, it is 
ready for occupancy about the first of Sep- 


pany, Manitowoc, 
W il] be 


expected, 


tember 





The G, W. J. Murphy Company, Merrimac, Mass., has leased 
from the Amesbury Realty Trust Company, at Amesbury, Mass.. 
a three-story brick building, which will be used for the manu- 
facture of the Murphy automobile curtain 
metal specialties. 


fastener and other 


Ground has been broken for the erection of a tw 
118 feet, for the North-West 
of Rochester, N. Y. 
company 


-story brick 
\luminum & Brass 
Foundry, Inc., The building will cost about 
$20,000. This began business in a small way in 1912, 
and at the completion of the new building will employ about 100 


wuilding, 50 x 


{he Ajax Metal Company, manufacturer of metals, 
phia, Pa., 
addition to 


Philadel- 
is having plans prepared for a four-story fireproof 
its plant. The first floor of the new addition will 
ve used tor storing metal; second floor, wash room and metal 
attern storage; third floor, wooden pattern storage, 
ir flasks 


I and fourth 


oor ik 





E. S. Cullen, for a number of years connected with the Niles- 
Bement-Pond Company, New York, as representative, has re- 
tired from that company and opened up a business which will 
be known as the E. S. Cullen Machinery Company, manufacturer 
of machine tools and locomotive equipment, Leader-News build- 
ing, Cleveland, Ohio. 


[he Gehnrich Indirect Oven Company, manufacturer of japan- 
ning, lacquering and enameling ovens, Brooklyn, N. Y., has re- 
ceived another contract from the National Cash Register Com- 
pany, Dayton, Ohio, for six more indirect gas-heated radiator 
type ovens, which makes a total of seventeen Gehnrich ovens in 
operation at this plant. 


[he Department of Commerce, Washington, D. C., by William 
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Redfield, secretary, has issued a notice to the public that, 
ng to the shortage of paper material, attention should be 
A list of dealers 
paper stocks can be obtained from the local chamber of com- 


erce or board of trade. 


to the saving of rags and old papers. 


he Eynons-Evans Manufacturing Company, brass manufac- 
er, Fifteenth and Clearfield streets, Philadelphia, Pa., has 
warded a contract for the construction of a manufacturing 
\ilding, estimated to cost about $10,000. This company operates 

following departments: Foundry, brass machine shop, and 
| and grinding room. 


The Taunton-New Bedford Copper Company, Taunton, Mass., 
s adding to its mill an extension 150 x 60 feet, and is also erect- 
ing a shed 30 x 300 feet. These extensions are being made for 
the purpose of giving incréased room and an opportunity to re- 
arrange their machinery, and not for the purpose of increasing 
output, as had been reported. 
Alfred T. Wagner, who was connected with Frederic B. 
Stevens, manufacturer of foundry and platers’ supplies, Detroit, 
Mich, for many years, is now established in business on his own 

ount at 675 Atwater street, East Detroit, Mich. Mr. Wagner 
states that he is in a position to fill orders for all kinds of f 
ck, foundry and platers’ supplies and equipment. 


hre 


W. J. Murphy, operating an aluminum and bronze foundry, 
\mesbury, Conn., reports that ever since starting in business on 
his own account last July he has been very busy and expects 
soon to enlarge his plant. Mr. Murphy was previously connected 
with the Merrimac Plating Works, Merrimac, Mass., as manager, 
and in addition to the foundry operates a polishing and plating 
department 


The Safety Insulated Wire and Cable Company, Bayonne, N., J., 
reports that on account of the wire mills being abnormally busy 
it has been unable to get copper wire for its products, and there- 
fore has been forced to shut down its plant for a short period. 
The company also states that it has enough orders on hand to 
keep it running for the next six months if it could get the 
necessary raw material. 

Owing to the congestion in freight on the railroads serving 
the Naugatuck Valley district, the American Brass Company is 
still having to resort to extreme methods in obtaining its supply 
of metal. Two large cargoes of copper were recently brought 
by lighters to a wharf at Fair Haven, Conn., via the Quinnipiac 
River. From there the metal proceeded on its journey via auto- 
mobile trucks to the company’s mill in Waterbury, Conn. 





The Magnolia Metal Company, 113 and 115 Bank street, New 
York, is offering for sale a limited quantity of antimony which 
it is smelting at a new plant it has just completed at Matawan, 
N. J. The smelter was primarily built to supply the company’s 
own needs. Its product has been thoroughly tested, runs 99 per 
cent. pure or higher, and in every way conforms to accepted 
standards. The company is the only one on the Atlantic coast 
producing antimony. 

White and Brother, Inc., smelters and refiners, Philadelphia, 
Pa., report that due to the large volume of business which they 
have on hand, it has been imposcible for them to 
tions long enough to rebuild their plant, after the recent fire, so 
they are now working in the open. The force of workmen em- 
ployed by White and Brother may be seen working outdoors, 
with oilskin suits and hats, busily turning out the W-B brand 
of casting copper, which is so well known that the firm is sold 
up for the next month or two. 


suspend oper- 


Pearson, Peppard and Company has opened offices in the 
Waolworth Building, 233 Broadway, New York, to conduct 
a general business in brass and copper rolling-mill products, 
etc. Messrs. Pearson and Peppard have been closely asso- 
ciated with the metal business for several years, both in 


mill products and virgin metals, such as tin, copper, lead, 
antimony, 


spelter, aluminum, etc. Mr. Pearson was. with 








+ _— y »» 
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Bruce and Cook, New York, for several years, and lately with 

the North American Copper Company, also of New York 


An interesting side light on the value of individual stocks has 
been thrown on the appraisal of the estate of Charles M. Moore, 
manager of-the Paris branch of Tiffany and Company. The 
stock of this company, which had a par value of $1,000, has been 
set at $7,683 per share in the report filed by the Transfer Tax 
Appraiser. - The highest known price paid for the stock of Tif- 
fany and Company was $6,000 a share when ten shares were 
bought by the company itself in 1913. While in 1914 one share 
was sold for $5,700, there were 2,400 shares originally issued. 


The Stamford Rolling Mills Company, Springdale, Conn., and 
the American Cupro Nickel Company, Stamford, Conn., have 
combined, but for the present the plants will be operated ind 
pently. The Stamford Rolling Mills has acquired the stock ot 
the American Cupro Nickel Company, and the officers of the 


former company assume full charge of both plants. The officers 
of the combined corporations are: Evans R. Dick, president; 
Harry Wright, vice-president, and Earl T. Shaw, secretary and 
treasury. The directors are the above mentioned and E. C. 


Potter, Mr. Plier and George Wright. 

The company reports that the following additions 
made at the two plants \t Springdale, 2 additions to the roll 
ing mill of 102x180 feet, and a office building 50 by 
75 feet. Four sets of rolls and two annealing furnaces are being 
installed. At Stamford an addition to the rolling mill consists 
of a building 100 by 112 feet, and there will be put in eight set 
of rolls and two annealing furnaces. The present melting capa 
ity of the two plants is approximately 250,000 pounds per day 


are eine 


two-story 


The Doehler Die-Casting Company, of Brooklyn, N. Y., and 
Toledo, Ohio, begs to announce to the trade that it has acquired 
a controlling interest in the American Die Casting Company, of 
Newark, N. J., which will hereafter be known as the Doehler 
Die-Casting Company oi New Jersey. Its present management 
remains unchanged. This plant, housed in an up-to-date factory 
building, conveniently located, equipped with modern die-casting 
machinery and appliances, and under most efficient management 
is well adapted to the Doehler policy of quality production and 
cependable service now obtained in their Brooklyn and Toledo 
plants. 


Robert Kann, general analytical chemist and metallurgist, 124 
Front street, New York, advises that in order to take care of 
all his requirements in analytical work he has completely re- 
organized his chemical laboratory and has leased the entire sixth 
floor of the building in which he is now located. He has also 
engaged several experienced and added all modern 
appliances in order to handle his work with even more prompt- 
ness and accuracy than heretofore. He states that reports may 
be had within a day and rush orders are given special attention 
Anyone having analytical work to be dé 
his laboratory. 


chemists 


me is invited to inspect 


After two weeks or more of strenuous work on the part of 
the operators and strikers at the plant of the National Conduit 
and Cable Company, Hastings-on-Hudson, N,. \ 


, everything has 
finally quieted down. 


More than 3,000 employes joined in the 
strike, which at times assumed such serious proportions that it 
was necessary to call out the National Guard from various parts 
of the state. The strike was finally settled by the strikers accept 
ing a raise of two cents an hour offered by the company. It 
also was agreed that no discrimination would be shown in re- 
employing men in the plants and that all strikers who wished 
to return would have jobs. 

The Durham Duplex Razor Company, Jersey City, N. J., has 
leased the. building at Mercer and Colgate streets, in which it 
has installed a quantity of machinery salvaged from the building 
which was destroyed by fire on March 19. The company is only 
occupying one-third of its former floor space and employing less 
than one-third of its former equipment, but by operating three 
shifts it is producing its normal average of 9,000 razors per day. 
It is expected that its new plant, now under construction on 
saldwin avenue, will be ready for ox cupancy by the fifteenth of 
May. The company is in the market for wood-polishing wheels 
and other polishing materials. 
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NEW ENGLAND BRASS COMPANY 


The New England Brass Company, Taunton, Mass., has file 
papers of incorporation in Boston, Mass., and the followi: 
officers have been chosen: William M. Lovering, president, ar 
Fred H. Gooch, treasurer. The directors, in addition to t 
above, are Franklin D. Williams, Nathan Newbury, and J. 
Potter, of Fall River, Mass., and also H. C. Carpenter, of N 
York. 

The new company has been formed for the purpose of buildin, 
a brass rolling mill and they will manufacture sheet brass of a 
descriptions. The rolling mill will be 125 by 60 feet and contai 
hree sets of rolls, have attendant annealing furnaces and oth« 
rolling mill appliances. The casting shop will be 60 by 50 fee 
and contain twenty fires. It is expected that the plant will | 
completed and in operation by June first, and that a hundre 
hands will be employed at the outset. 

H. C. Carpenter, who is mentioned above as one of the di 
rectors, is general superintendent. Mr. Carpenter is well known 
in the brass business, having been connected for twenty years 
in various capacities, and finally as general superintendent of the 
Seymour Manufacturing Company, Seymour, Conn. For the 
past year Mr. Carpenter has been connected as superintendent 
with the Waclark Wire Company, Elizabeth, N. J. 


INCREASE IN CAPITAL STOCK 


The Alemite Metals Company, manufacturer of die cast 
ings, etc., Chicago, Ill., has increased its capital stock from 


$25,000 to $50,000. 


The Torrington Manufacturing Company, manufacturer of 
special machinery for brass and copper mills and also 
metal goods, has increased its capital stock from $200,000 
to $250.000. 


FINANCIAL REPORT 


Che annual report of the International Nickel Company, New 
York, N. Y., just published, shows the total assets on December 
31, 1915, as $57,738,671. and liabilities as $52,114,608, leaving a 
surplus of $5,644,063. The net quick assets, or excess of current 
assets over current liabilities, amounted to $11,745,766 on De- 
cember 31, 1915, as compared pte $8,347,827 on March 31, 1915, 
$7,384,563 on March 31, 1914, and $7,195,608 on March 31, 191 
The quarterly common dividends paid above were 5 per cent 
each. In addition, the company paid a 10 per cent. stock dividend 
on the common on November 1, as an extra dividend, but this 
is not deducted above. The earnings on the common stock for 
the above nine months’ period were equal to approximately 20 
per cent. on the increased amount of ‘common stock now out- 
standing. 


BUSINESS TROUBLES 





The referee in bankruptcy has made a final declaration 
3%4 per cent. dividend in the matter of the bankrupt firm of 
the Renziehausen Company, Newark, N.. J., under date 
\pril 24 


\ receiver for the Colton Manufacturing Company, Montpelier, 
Vt., has been applied for by the creditors of the company. The 
indebtedness of the company is $46,500, and interest secured by 
mortgage, and $50,000 unsecured. This firm was started i 
Montpelier under the name of Fisher & Stratton for the manu 
facture of saddlery hardware in 1861, and was afterwards re 
organized as Fisher & Colton, which continued until the final 
reorganization several years ago under the present title. Th 


main reason given for the receivership is that the saddlery hard 
ware business has become demoralized on account of the 


1utomobile. 


REMOVAL 


lhe General Platers Supply Company, Inc., have remove 
their office to the Columbia Building, 29 Broadway, New York 
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e New York othces of the American Brass Company, 99 

street, were moved May 1 to the new Western Union build- 
he corner of Dey street and Broadway. 

Miami Foundry Company, Hamilton, Ohio, has decided 

ove its plant to Miamisburg, Ohio. Extra equipment will be 

talled and the present capacity of the plant greatly increased. 


Carl Hering, consulting engineer and inventor of the Her- 

Electric Furnace, has moved his office to 210 South Thirteenth 

eet, Philadelphia, Pa., where he will have better laboratory 
icilities. 

Phe United States Smelting Company, manufacturer of the 
D. R. W. copper, U. S. S. Co. spelter and U. S. S. Co. electrolytic 
lead, formerly located at 42 Broadway, New York, has moved 

120 Broadway. 


[he Homogenous Lead Coating Company, manufacturers of 
lead coated pipes, valves, chemical vessels and tanks, etc., with 
headquarters at 1-2 Old Pye street, Westminster, S. W., Eng- 
land, on account of increased business, has taken larger premises 
adjoining the General Steam Navigation Company's works at 
Stowage, Deptford, England. 

Owing to the rapid expansion of business James H. Rhodes 
& Co., importers and manufacturers of industrial chemicals, and 
also manufacturers of the well- 
known Carlsruhe cleaner, has 
found it necessary to move its 
Chicago, Ill, office from 162 
West Kinzie street to 157-159 
West Austin avenue, where it 
will occupy a five-story building. 

In New York the company has 
an office and warehouse at 162 
\\ illiam street. 

It is stated that during the past 
six months nearly 500 metal 
workers in the United States and 
Canada have adopted Carlsruhe 
cleanser in their work Besides 





metal cleansers, the company 


“ » ‘ 
. = also furnishes pumice, sponges 
“PF, . é - 
iN and chemicals of various kinds 


: 3 for the metal trades 


INCORPORATIONS 


Business organizations incorporated recently. In address- 
ing them it is advisable to include also the names of the 
incorporators and their residence. Particulars of additional 
incorporations may frequently be found in the “Trade News” 
columns. 





To manufacture metals.—The Springheld Brass Company, 
Springfield, Vt. Capital, $80,000. Incorporators: Paul E. 
Lutner, Hugh McPhee and Fred B. Gill. 





To produce molybdenite.—-The International Metal Com- 
pany, Superior, Wis. Capital, $100,000. Incorporators: H. 
J. O’Briene, J. E. Greenfield, and H. E. Greenheld 

To manufacture bronze and aluminum castings.— Metal and 
Alloy Specialties Company, Buffalo, N. Y. Capital, $10,000 
Incorporators: E. A. Moore, M. C. Teall and E. Rae. 

To operate a brass foundry.—The [Federal Brass Foundry 
Company, Boston, Mass. Capital, $10,000. Incorporators: 
F. M. Callahan, president, and Ralph C. Barnstead, treasurer. 


To weld all kinds of metal castings—Atlas Welding and 
Supply Company, Pittsburgh, Pa. Capital, $10,000. Incor- 
porators: Frederick J. Kettling, Joseph Gehring, Frank C. Rugh 
and Charles B. Gehring. 
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To manufacture ornamental work of brass, copper, etc.— 
Usona Manufacturing Company, St. Louis, Mo. Capital, 
$15,000. Incorporators: Isaac Graham, F. C. G. Lanz and 
Hermann Branckmann. 


To manufacture metal alloys, compositions, etc.—Joln 
Wood Manufacturing Company, Conshohocken, Pa. Capital, 
$50,000. The company will operate a brass foundry, brass 
machine shop, tool room, galvanizing, tinning, brazing and 
japanning departments. 


To manufacture brass and bronze castings. —The Hugh 


Merrie Company, Cincinnati, Ohio. Capital $25,000. Incorpora- 
tors: Cari <. Foley, H. E. Zertey, Eleanor S. Patterson, F. M. 
Schwein and Rose L. Brink. This company has been incorp 


rated to succeed Hugh Merrie, who has been in this business for 
many years. The company will operate a brass and bronze foun- 
dry, brass machine shop, tool and grinding room and _ plating 
and polishing departments. 


INQUIRIES AND OPPORTUNITIES 


Under the directory of “Trade Wants” (published each 
month in the rear advertising pages), will be found a num- 
ber of inquiries and opportunities which, if followed up, are 
a means of securing business. Our “Trade Want Directory” 
fills wants of all kinds, assists in the buying and selling of 
metals, machinery, foundry and platers’ supplies, procures 
positions and secures capable assistants. See Want Ad. 
pages. 


PRINTED MATTER 


Plating Barrel—The Abbott Ball Company, Hartford, 
Conn., have issued a folder descriptive of the features oft 


1 


the U. S. Junior plating barrel for which they are agents 


Automatic Furnaces.—The W. S. Rockwell Company, New 
York, N. Y., have issued catalog No. 30, which contains 
discussions of furnace and furnace operations from _ the 
standpoint of automatic handling 


Iron Lined Tubes.—Tubes of brass, bronze and aluminum 
lined with iron are described and illustrated in a little booklet 
just issued by the Phenix Tube Company, manufacturers, 
with general offices and mills in Brooklyn, N. Y 


High Pressure Covering.—The Armstrong Cork and In- 
sulation Company, Pittsburgh, Pa., have issued a pamphlet 
giving full description of the advantages of the Nonpareil 
high pressure covering for high pressure and superheated 
steam lines, boilers and so forth, 


Plating Supplies —C. Upham Ely, New York, N. Y., has 
issued a four-page pamphlet giving description of the various 
plating and polishing supplies which he now handles. Among 
these are to be seen the Crown rheostats, rotoplaters or 
plating barrels and the celebrated line of Ely nickel anodes. 

Grinding Machinery.—Tine St. Louis Machine Tool Com- 
pany, St. Louis, Mo., have just issued a new catalog, No. 15, 
on grinding, polishing and tapping ‘machinery The work 
contains a complete description and illustrations of the ex- 
tensive line of machinery for finishing metals manufactured 
by this company. 

Fluxes.—The Radio Magazine for April, 1916, has just 
been published. This magazine is devoted to the C. M. 
Miller fluxes and amalgamators known as Keystone and 
Radioclarite, the latter being a special material used for 
the fluxing of brass, bronze and copper and so forth. The 
magazine contains a great deal of interesting matter re- 
lating to fluxes and to other interests of ( M. Miller of 
the Basic Mineral Company, Pittsburgh, Pa 





232 THE METAL 


FOREIGN TRADE OPPORTUNITIES 
For addresses of these enquiries apply to Bureau of For- 
eign and Domestic Commerce, Washington, D. C., and give 


file numbers. 


Sulphate of copper, zinc wire, iron bars, etc., No. 19,700.— 


An importing agency in Portugal informs an American consular 
officer that it desires to purchase phate of copper and zinc 
Cata 4 li together with full information, are 


Brass Tubes, No. 19098.—An inquiry has been received by 
the Bureau from Argentina for quotations on 400 brass tubes, 
0.035 millimeter internal and 0.039 millimeter external dimen- 
sions, 2.60 meters long. Quotations should be made f. o. b. 


g 
New York or other 


water points 


CATALOG EXHIBIT 


An exhibition of every kind of catalog may be seen at The 
Metal Industry office, 99 John street, New York. The Metal 
Industry is prepared to do all of the work necessary for the 
making of catalogs, pamphlets, circulars and other printed 
matter. Estimates will be furnished for writing descriptions, 
making engravings, printing, binding, for the entire job from 
beginning to end or any part of it. 


METAL MARKET REVIEW 


New York, May 8, 1916 
COPPEI 

Phe t t April was the biggest pper buying month that 
the trade id ever known The purchases by the British and 
French umounted iround 400,000,000 pounds 
Dor col ‘ ume into tl market and bought very 
heavily for deliveries over the entire year and into the first 
quarte! ; Chi i novement is about over now, and 
the ul | : 

Che large orders for munitions are hardly likely to come along 
like t ea England and France are just about able 
to take ur f their needs There may be some special work 
that will com: er here, but the big rush 1s over \lready there 
are indications that the building of new plants for war material 
ha ( \s an instance brass rods and sheets, discs 
carti uses and shells can be turned out now seemingly in 
unlimited quantities, but it is a question whether the orders 
will come along With this new competition the big profits ob- 
tainable last year will be cut down, and should the war end this 
fall, and the copper market break wide open, as it is most likely 
to, there is probably going to be more or less trouble 

Chet juite a lot of speculative copper on the market, and 
als yme resale ypper from consumers, who always overbuy 
on a market like we had in April. Prices during the month ad 
vanced nearly 4 cents per pound for prompt deliveries, and about 
2 cel for the later deliveries Prompt and May 
Electrolyt ; offered at 30 to 30 ents, and last quarter is 
offered at 28 t s cents, and for first quarter in 1917 there 
ire ellers at 2 28 cent 

Lake is oftered at from 28 to 30 cx , according to delivery 
and casting for May, June and July shipment at 27% to 2734 
cents he xports for the month are very small, only about 


20,000 t ns It is estimated that stocks 
about 10 million pounds during the month 


of copper have increased 
The production 1s 


I 


estimated at 185 million pounds, and it may be more than that 
TIN 
The tin market has been quite active, and from 50% cents 
at the ing prices reached 54 and touched 4914 as the 


iround 50 cents. The 
at 4,202 tons 


lowest point in the month, and closed at 


mption was quite heavy, and is estimated 
LEAD 


ie Trust price has been held at 7! 


consu 


New 


cents per pound 
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York basis for the entire month 
able to realize from 8 to sl, 


The independents have been 

cents per pound on all they could 

sell, and at the close the price is down to 7% cents New York. 
SPELTER. 

The spelter market has been quite weak, and from 19%, the 
opening price at East St. Louis, prices dropped to 17% at the 
Futures have been offered down to 16 and the market at 
the close is dull and more or less weak. 


ALUMINUM. 

The aluminum market has been very dull, and prices show very 
little change The strike at the Aluminum Company’s plant 
seems to have upset deliveries, and consumers and dealers have 
never known when their contract metal was coming along. There 
has been very little export business doing. The Aluminum Com 
pany of America has made sales for 1917 at 35 cents for No. 1 
ingots and sheets at 40 cents 


ANTIMONY. 
Prices have declined about 6 cents per pound during the month 


from 44 cents at the opening for Chinese and Japanese to 38 
cents at the close 


close 


QUICKSILVER. 

Che quicksilver market has been manipulated to try and shake 
out a holder of a considerable quantity of quicksilver. Prices 
have been regularly reduced each week from $190 a flask at the 
opening, to $115 a flask on May 2. Consumers have held off, 
and it is predicted, with any kind of demand, prices will take a 
quick upward turn. Price now $112 

PLATINUM. 
Che platinum market has been very dull, and prices are about 


$3 pet lower. The is $85 against $88 a 


| ounce 


quotation today 
month ago 

SHEET METALS 
copper has been advanced in accordance with the ad- 
and prices today are about 2 cents per pound 
Copper Wire is quoted at 32% to 33 
it 38 cents. Brass rods are down to 


Sheet 
vance in ingot, 
higher at 36% 
cents, and high sheet brass 


vround 35-36 cents. 


cents base 


OLD METALS 


The old metal market has been active, and prices higher on the 
advance in ingot copper. Brass and copper scraps have been in 
good demand, and the month shows a good turnover for the 
dealers in old metals.—J. J. A 


— ED | 


DAILY METAL PRICES 


By an arrangement with the daily metal papers, The Metal 
Industry can furnish daily metal prices, and we offer a spe- 
cial combination subscription price of $10 per year for this 
service. The price of the daily paper alone is $10 and of 
The Metal Industry alone $1.00—combination offer $10. 


APRIL MOVEMENTS IN METALS 


Corres Highest. Lowest. Closing. 
Lak 30.00 27.25 30.00 
Electrolyti 31.00 27.25 30.50 
Casting 28.00 26.00 27.75 

Tin . - 54.60 49.50 50.00 

LEAD 8.00 7.50 7.50 

SPELTER ae ete . 19.50 17.60 17.75 

ANTIMONY (Chinese and Jap 44.00 37.50 38.00 

SILVER 73% 607% 73% 


WATERBURY AVERAGE 


The average prices of Lake Copper and Brass Mill Spelter per 
pound as determined monthly at Waterbury, Conn.: 


Lake Copper. 1915—Average for year, 18.94 1916—January, 
24.75. February, 27.75. March, 28. April, 29 

Brass Mill Spelter. 1915—Average for year, 17.50. 1916— 
January, 22.25. February, 22.75. March, 23.15. April, 23.20. 


ee: 
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Price per lb. 


Cents 
pPER—DutTy Free. PLate, Bar, INcot AND OLD CopPeEr. 
Manufactured 5 per centum. 
ee Be ee 30.00 
Electrolytic, COriOOd 108... oc. csccc sce cca .. 30.50 
Canteen CONENRS BOON. 6 chk <o'0s ee 00s Ae aw neve eeaews 27.75 
n—Duty Free 
Straits of Malacca, carload lots.......... a , Sa 


and sheets 


Leap—Duty Pig (Bars and Old 25%; pipe 
20%. Pig lead; carload lots............ 7.50 
SPELTER—Duty 15%. 
a OS ee ee es eer ee ee 20.00 
Prime Western, carload lots, nominal....... mien were 
ALUMINUM—Duty Crude, 2c. per lb. Plates, sheets, 
bars and rods, 3%. per Ib. 
Seaelt tots. £. ©. G.. TACtORS. in osc ciceiess 72.00 
100-Ib. lots, f. 0: b. tactory.......5..: 66.00 
Fon tots. £. 0. T. SREGOET .. ccc ec cceccar 63.00 
\ntTIMONy—Duty 10%. 
Cookson’s cask lots, nominal. ...... 0.000.020. 
Fiallett’s cask 10ts,. NOMIMALl....:...-00c00. wii 
American 38.00 
Chinese, Japanese BP OE Ge ee ee a ete 38.00 
NickeL—Duty Ingot, 10%. Sheet, strip and wire 20% 
ad valorem 
Shot, Placquettes, Ingots, ON Gk diay misc vdieo 45.00 


ELECTROLYTIC—5 cents per pound extra. 


MEAMGAMESE DERGAE.. occ siccn es scocnsvuins rere ; nominal 
MaGcnesiumM Metar—Duty 25% ad valorem (100 lb. lots) 5.00 
BisMuTH—Duty free ............0.. 4.75 
CapMiuM—Duty free ... wierelare ne ee nominal 1.80 
CHROMIUM Metat—Duty free ............0.cecees mie 75 
CoBALT—97% pure Ep Aa ar ir ae are 2.00 
QuICKSILVER—Duty, 10% per flask of 75 pounds 150.00 
SE ee en eae . $20.67 
PLATINUM—Dnuty free ee ee meee $85.00 to 88.00 
SILVER—Government assay—Duty free...... 727 
INGOT METALS. Price per lb. 
Cents 
Silicon Copper, 10% according to quantity 40 to 42 
Silicon Copper, 20% 7 40 to 42 
Silicon Copper, 30% guaranteed FP ‘ 40 to 42 
Phosphor Copper, guaranteed 15% - 39 to 43 
Phosphor Copper, guaranteed i0% . ‘i 37 to 41 
Manganese Copper, 30%, 2% Iron - : a to 55 
Phosphor Tin, guaranteed 5% 2 . 65 to 70 
Phosphor Tin, no guarantee : 44 to 47 
Brass Ingot, Yellow.. ae : is 17 to 2 
Brass Ingot, Red ° 23 to 2 
Bronze Ingot : ns ; 22 to 25 
Parsons’ Manganese Bronze Ingots “ re 32 to 33 
Manganese Bronze ..... x - r 30 to 33 
Phosphor Bronze 24 to 26 
Casting Aluminum Alloys “ 4 $5 to 3O 
PHospHorUS—Duty free. 
oe a err 35 to 40 


Dealers’ OLD METALS. 


Dealers’ 








Buying Prices. 
Cents per Ib. 


22.00 to 23.00 
21.00 to 22.00 
18.00 to 19.00 
17.00 to 17.50 
13.50 to 14.00 
11.00 to 12.00 
14.00 to 15.00 
14.00 to 15.00 
Goto .... 
12.00 to 13.00 
25.00 to 30.00 
30.00 to 35.00 
35.00 to 40.00 
23.00 to 24.00 
20.00 to 24.00 
20.00 to 24.00 








Heavy Cut 
Copper 


Selling Prices. 


Copper 


Wire... 
Light Copper.. 
Heavy Mach. 


Heavy Brass 


Light Brass 


No. 1 Yellow Brass Turnings.. 


No. 1 Comp. Turnings........ 
a ee eee 
ON ces Mawanknwkensis 
Scrap Aluminum Turnings ........ 


Scrap Aluminum, cast alloyed...... 
Scrap Aluminum, sheet (new)..... 


No. 
Old Nickel 


2 ere re rere 


BR eee eee 





Cents per lb. 


25.00 to 26.00 
24.00 to 25.00 
21.00 to 22.00 
18.50 to 19.00 
16.00 to 16.50 
13.00 to 13.50 
15.50 to 16.00 
16.00 to 17.00 

.to 7.00 
14.00 to 15.00 
25.00 to 30.00 
25.00 to 30.00 
45.00 to 50.00 
25.00 to 26.00 
20.00 to 24.00 
20.00 to 25.00 


INDUSTRY. 


May 8, 1910 


PRICES OF SHEET COPPER. 





BASE PRICE, 37.50 Cents per Lb. Net. 


| 


SIZE OF SHEETS. 


24 oz. up to 32 oz. 
16 oz. up to 24 oz. 


64 oz. and over. 
32 of. to G4 of 


14 on. 
13 os. 


’ 
| 


15 on. 


i 





Width. LENGTH. | Weights Other than Base, 
2 | Not longer than 72 | B0Se |Bose Bose Base 4 | 1 14 2 
=] 
=9S Longer than 72 inches. | ** | ¢ “6 
oe \Not longer than 96 inches. o } 4 } - 3 
og Longer than 96 inches. | ** ¢¢ 
“~$ Not longer than 120 inches. 4 | 2 3 ) 7 
® Longer than 120 ins. ell ho . 
a Not longer than 72 | 66 
BER nehen, y a Base Bose | 2 3 4 
S| Longer than 72 inches. | ¢* | ce | ce | 66 
£238 Not longer than 96 inches. | | 2 4 6 | 
= Ye 
be =| Longer than 96 inches. 66 | 66 
= rs |Not longer than 120 inches. | 2 3 4 
BSE Longer than 120 inches. Pe ] 2 3 j 
- 
Not longer th 72 “é 
833 inches | bis 12 3/4/6/8 
= 6&..| Longer than 72 inches. 66 | 66 ' } | 
£238 Not longer than 96 inches. | | 3 4 5 7 9 
2| Longer than 96 inches. se 46 
§:35 Not longer than 120 inches. | 2 4 6 9 
ras i) ee 
ie Longer than 120 inches. | | 3 6 
2 Not longer than 72 | 46 i 
2.8 se = | (ome 1/3 (517 (9) 
&"a .| Longer than 72 inches. | ** | 66 | 
332 Not longer than 96 inches. | 2 4 7 10 
ee ste Ionger than 96 inches. “ | 3 6 
sas |Not longer than 120 inches. | 
i Longer than 120 Inches. | 2 4 8 
= , Not longer than 96 | 
Sige inches. Bose 3 8 
+".=R | Longer than 96 inches. | *¢ 
3s 2 BE \Not longer than 120 inches. 2 5 0 
=e a3] Longer than 120 inches. | 3 8 
ae :| Not longer than 96 
= E 3 - inches, 3 6 
~ :¢2| Longer than 96 inches. 
es. | rhs Not longer than 120 inches. 2 4 7 
2 g as Not longer than 120 inches. 3 5 9 
esue 
s z aa Not lor ger than 120 inches. 4 6 
BSEE 


The longest dimension in any sheet shall be considered as its length. 


CIRCLES, 8 IN. DIAMETER AND LARGER, SEGMENTS AND PAT- 
TERN SHEETS, advance per pound over prices of Sheet Copper 
SO GP eC oh bio c a s'cecevesccenceseeseuns 


CIRCLES LESS THAN 8 IN. DIAMETER, advance per pound over prices 
of Sheet Copper required to cut them from 


COLD OR HARD ROLLED COPPER, 14 oz. per square foot and heavier, 
advance per pound over foregoing prices 

COLD OR HARD ROLLED COPPER, lighter than 
foot, advance per pound over foregoing prices. . 

COLD ROLLED ANNEALED COPPER, 
Copper. 
ALL POLISHED COPPER, 20 in. wide and under, 
foot over the price of Cold Rolled Copper............+eeeeeeeees , 
ALL POLISHED COPPER, over 20 in. wide, advance per square foot over 
the price of Cold Rolled Copper.............00ee00. 

For Polishing both sides, double the above price. 

The Polishing extra for Circles and Segments to be charged on the full 
size of the sheet from which they are cut. 

COLD ROLLED COPPER, prepared suitable for polishing, 
and extras as Polished Copper. 


ALL PLANISHED COPPER, advance per square foot over the prices for 
Polished Copper 


14 oz. per square 


the same price as Cold Rolled 


advance per square 


same prices 


ZINC— Duty, sheet, 15%. 
Carload lots 
Casks 


Open 


standard sizes 
jobbers’ 
casks 


and gauges, at 
prices 


jobbers prices 


PD 


lo -]R os) 


mill o71 cent bas less 


ll oo. 


Extras in Oents per Pound for Sizes and 


\o 


2e. 


Cents per Ib. 


RoF 


THE METAL 


Metal Prices, 


INDUSTRY. Vol. 14. 


May 8, 1916 


No. 5. 





PRICES ON BRASS MATERIAL—MILL SHIPMENTS. 
In effect April 28, 1916. 


To customers who buy over 5,000 lbs. per year. 


am ——Net base per Ib. —- ——— 
High Brass. Low Brass. Bronze. 
Sheet $0.39 $0.40 $0.41 
Wir +0) 0 41 
Rod sv 41 42 
Brazed tut 4 i4 46 
Open seam ving i4 445 
Angle and hanne 44 416 


r less per year. 
Net base per lb.— —_, 

Brass. Low Brass. nize. 
Sheet 41 $0.42 4 
Wire 41 42 43 
Rod +1 455 44 
Brazed tubing in 4s 
Open seam tubing Hh is 
Angles and channel 16 48 

[Note.—Net extras for quality for both sections of above metal pri 

not quoted due to the fluctuations in the price of zing Ed 


BARE COPPER WIRE—CARLOAD LOTS. 


per lb, base 


SOLDERING COPPERS. 


BOO ibs. and over in one order 
100 Iba. to 300 Ibs, In one order 
Less than 100 lbs. in one order 


PRICES FOR SEAMLESS BRASS AND COPPER TUBING. 


From 1 to 3% O. D. Nos. 4 to 13 Stubs’ Gauge, — per Ib. 
Seamless Copper Tubing, — per Ib. 
For cther sizes see Manufacturers’ List. 
Due to fluctuations of the metal market we are unable to quote these prices. 


PRICES FOR SEAMLESS BRASS TUBING Iron Pipe Sizes. 
Iron pipe sizes with price per pound, 
%%%% %& 1 KH 1% 2 2% 38 8% 4 4% 656 £46 


Due to fluctuations of the metal market we are unable to quote these prices. 


PRICE LIST OF IRON LINED TUBING—NOT POLISHED. 


-—Per 100 feet—, 
Brass. Bronze 

inch... 

inch... 

inch. 

inch 

inch. 

inch 

inch 

inch 

inch 


FFE FFFFF 


Pd 


PRICE FOR TOBIN BRONZE AND MUNTZ METAL. 


Tobin Bronze Rod 41< net base 
Muntz or Yellow Metal Sheathing (14” x 48"4 40 
Muntz or Yellow Metal Rectangular sheets other than Sheathing .45 
Muntz or Yellow Metal Rod 41 


Above are for 100 Ibs. or more lr 


PLATERS’ METALS. 


Platers’ bar in the rough, 35c. net 

German silver platers’ bars dependent on the percentage of 
tity and general character of the order 

Platers’ metal, so called s very thin metal not made by 
and for which prices are quoted on application to the manufactur 


PRICES FOR SHEET BLOCK TIN AND BRITANNIA METAL. 


Sheet Block Tin—18” wide or less. No. 26 B. & S. Gauge or thicker. 100 
ibs. or more Se. over Pig Tin. 50 to 100 Ibs. 6c. over, 25 to 50 Ibs. 8c. 
over, less than 25 Ibs. l0c. over. 

No. 1 Britannia—18” wide or leas. No. 26 B. & S. Gauge or thicker, 100 
Ibs. or more 7c. over Pig Tin. 59 to 100 Ibs. Se. over, 25 to 50 Ibs. 15c. over, 
less than 25 lbs. 9c. over 

Above prices f. o. b. mill. 

Prices on wider or thinner metal on request 


PRICE SHEET FOR SHEET ALUMINUM—B. & S. Gauge. 


Base price, 60c. 


Less than 
Gauge. . lton. 50 to 2,000 lbs. 50 Ibs, 
20 and heavier ao 





We are unable to quote 
these prices, but they can 
8-30 
30-48 be had upon application to 


manufacturers and dealers. 
8-30 
30-48 


29 8-30 
30-48 








80 


The above prices refer to lengths between 2 and 8 feet. Prices furnisheé 
by the manufacturers for wider and narrower sheet. No charge for boxing, 
F. O. B. Mill. 


PRICE LIST SEAMLESS ALUMINUM TUBING. 
STUBS’ GAUGE THE STANDARD. SIZES CARRIED IN STOCK. 
Outside Diameters. 


-120. 
.109. 
.083. 
-065. 
-049. 
035. application to manufacturers and dealers. 
.032, 
.028. 


022 





We are unable to quote these prices, but they can be had on 














Prices are for ten or more pounds at one time. For prices on sizes not carried 
in stock send for Manufacturers’ List. 


PRICE LIST FOR ALUMINUM ROD AND WIRE. 


We are unable to quote these prices. 


BASE PRICE GRADE “B” GERMAN SILVER SHEET METAL, 


Quality Net per lb. | Quality 

y code Se 16% 
18% 
20, 


50% 





GERMAN SILVER WIRE. 


Net per lb Quality 
. ‘ , . 47% 135% 
&¢ 40e. 16% 
1 : DO Loe 18% 


12 ne .- 52%. 30% 


nal 4 
Quality 


The above Base Prices are subject to additions for extras as per 
printed in Brass Manufacturers’ Price List and from such extras 50% discount 
will be allowed. The above base prices and discounts are named only te 
wholesale buyers who purchase in good quantities. Prices on small lots are 
considerably higher. 


PRICES OF SHEET SILVER. 


Rolled sterling silver .925 fine is sold according to gauge quantity ané@ 
market conditions. No fixed quotations can be given, as prices range from 
le. below to 4c. above the price of bullion. 

Rolled silver anodes .999 fine are quoted at 2c. to 3%c. above the price of 
bullion. 


my 29a 








